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1.0 OVERVIEW or DIAGNOSTIC PRODUCT 
1.1 FRODUCT DESCRIPTION 

This functions! specification describes the KDJ11-B Boot and diagnostic . 
Rom code. There are basically three parts to the rom code. One part of the 

code is a diagnostic test to be run at power up. The diagnostic checJcs out 

the CPU module, the aeaory aodule(s) and the Unlbus adapter aodule for 
Unlbus systeas. The second part is the boot code. This code allows aost 
supported devices to be booted up. The boot code can also start programs 

stored in the EEPROM or programs stored in M9312 type boot roas located on 

the UBA aodule.The third part of the code allows storing and modification 
of parameters for the CPU. the UBA and t he s ystem. This portion of the 
boot code also provides support for the EEPROM itself. 

************^******^^***^******************************w************** 
This specification only applies to EPROM's narked 23-077E3 and 23-078E3. 
The version of this code is V6.0. The version number is printed out when 
Setup aoda is entered. 


1.2 PRODUCT USERS AND USES 

i Engineering. Manufacturing. Field Service and Customers will use this 
program to test, configure, and boot their system. The diagnostics are 
automatically run at system power up and selected tests are executed after 
a power failure. The user has the ca pabi lity of by-passing certain 
portions of .the diagnostics via the EEPROM. Testing can be terminated 
early by the user typing Control C ( A C) on the console terminal. 

•This product is needed to give the user confidence that the system is 
functioning properly, or. if a failure is detected, to report to the user 
which field replaceable unit (FRU) is malfunctioning. Cae diagnostic will 
isolate failures to the CPU aodule. the memory module<s>. the UBA aodule. 
or to the Boot device and its interface. The program is also needed by the 
user to Boot his/her system media. 

The program uses Led's and console printouts as means of conveying 
diagnostic progress and error reports to the user. Multiple methods are 
used in case one of the methods has a failure. When error reports occur, 
the program will wait for an operator's response before continuing 
testing. Some errors such as Cache and ECC errors can be overridden by the 
user, however', doing so degrades the overall system performance. 




2.0 PRODUCT GOALS 

2.1 PERFORMANCE GOALS 

The diagnostic will perform all of its tssts in lass than 30 saconds with 
4 megabytes of MSV11-J memory and a IS M Hz J-ll chip. 

16K word's of ROM is usad to provides a "Usar Friendly" interface; a high 
"STUCK AT" fault coverage; fault isolation to a Fiald Replaceable Unit: 
prograss reports; a rror raporting; passing of arror information to 
loadahla software; EEPROM Boot ROM support) Karnal system EPROM 
configuration support, and; intelligent Boot Prograas. 


2.2 COMPATIBILITY GOALS 

The KDJ11-B Boot roa eoda is being written specifically for th* KDJ11-B 
CPU module only. Because of the use of stand-alone mode and other features 
uni que to the KDJ11-B CPU. the program cannot be usad with any existing 
CPU that I know of. 


2.3 FAXLSOFT GOALS 

# 

Errors will be clarified’as being either fatal or non fatal errors. At the 
beginning of the diagnostic all errors are eohsidered fatal. If an error 
occurs in the. first two tests the roa code will atteapt to type out the 
error number and then blink the display on and off with the error number. 
In order to proceed the operator would have to restart the system. During 
the blinking of the display if the Cpu is halted, the address of the 
falling test will be in RO.. If any input is received at the console the 
rom program will retype the error number. This allows the error 
information to be redisplayed if the console had not been powered up at 
the time of the error. 

After the first initial tests are complete if any errors-occur the roa 
program will try to provide the user with more inf omatlon and more 
options. The operator can loop on a test, rerun a test or bypass the test 
if the error is non fatal. Even fatal errors can be bypassed, but the 
method to do this is not obvious to the user who has not read the user' s 
manual. 


As a failsafe mechanism. progress reports And error messages ata IndleAtAd 
to. thA User via the console device And LEDs on the KDJ11-B aodulA. These 
BAthodJ uaa unassociated logic, therefore, thA chAncAS that both at a as of 
logic arc aalfunctloning ata vary snail. Aftar being validated. thA Jll’s 
Maaory Management Registers will ba usad to pass inforaatlon hatwaan 
layars of the diagnostic flrswara and to tha loadable softwara. 

Bafora tha execution of aach diagnostic subtest, tha LEDs on tha KDJ11-B 
module will ba updatad with a tast numbar. At various saanlngful points In 
tha diagnostic program, aassagas will ba prlntad out on tha consola 
taralnai. In tha event of an arror, tha LEDs and tha consola arror sassage 
will contain tha tast nuabar of tha diagnostic tast balng parforaad. If 
tha arror Is a controllad arror and tha consola device Is functioning 
proparly, tha prograa will attempt to indicate tha Fiald Replaceable Unit 
by tha arror aassaga. At a mininun on an uncontrollad arror, tha LEDs will 
contain tha last diagnostic tast balng executed at tha tlaa of failure. 
Therefore an Intelligent decision can ba made to what could ba tha Field 
Raplacaabla Unit. 

If an arror occurs In Supervisor or User aoda, tha proeraa will switch to 
Kernel node bafora reporting tha arror. 

Virtual addresses 0-376 will ba mapped to ROM area on initial -startup. 

This will provide a mechanism for unexpected traps or errors in the.Cache 
logic. Also tha hardware Stacie is initialized to tha Maaory Management 
Unit's PAR registers. 


2.4 RESTRICTIONS 

If the code is restarted at 173000 without using power up or Restart, the 
user should verify that the BCSR (17777520) bit 07 (HB DIS) is reset. If 
this is not dona, than uncontrollad results may occur. Riis is not a 
recommended way to restart tha eoda. 

2.4.1 VT52 RESTRICTION AS A CONSOLE DEVICE 

In soma eases tha roa eoda sands an ANSI elaar screen command to the 
console if tha terminal type in tha EEFROM is set for ANSI video terminal. 
vT32's are not ANSI video terminals. Almost all ANSI commands begin with 
tha ascii codes ESC and C. If these codas are sent to a VT52 it will go 
into hold screen aoda. Tha KDJ11-3 roa eoda can not ba used when a VT52 
is present unless it is in f orce dialog mode via tha baud rate switch’ 
or the terminal type in the EEPR0M is sat for hard copy. This restriction 
does not apply to VTlxx or VT2xx series terminal that are set to VT52 
aoda. 



2.5 NON-GOALS 

This product does not atteapt to isolate to the chip level. 

This product does not do a 100% test of the Kernel system, however, its 
goal is to provide a 94% "STOCK AT" fault coverage of the CPU, Memory and 
the UBA aodules and that the next layer of sof tware can he loaded. 

This product can not isolate systea hus related probleas, such as a 
"Stuck" hit. 

At the present time, an ANSI MENU driven Diagnostic/Boot BOM is not a 
goal. There is a video aode bit which illiainates the use of backslash 
during deletes. The character to be deleted is erased froa the screen by 
sending a <BACXSPAC£> <S?ACE> <BACKS?ACE>. Other than this exception video 
node is identical to hardcopy aode. The advantages of this is that code 
space is not wasted on duplicate routines and that if a hardcopy terminal 
is powered up in video aode you will not end up with a mess. 


3.0 REQUIREMENTS 

In order for the Diagnostic/Boot code to be executed, the Jll must be 
functioning to the point of executing instructions and the PGR registers 
must be initialized to select the Diagnostic ROM. 





4.0 FUNCTIONAL DESCRIPTIONS 

4.1 GENERAL DESCRIPTION OF THE KDJ11-B BOOT AND DIAGNOSTIC CODE. 

Th* KDJ11-B CPU module (MB190) contains two EPROM's and on* EEPROM. The 
two EPROM's together make up th* KDJll-B's hoot and diagnostic roa cod*. 

At pow*r up or r*star.t th* KDJ11-B pass** control to th* roa cod*. Th* roa 
cod* tests out th* KDJ11-B and all available memory and then boots a 
previously selected device. In unibus systems th* UBA is tested also. Th* 
EEPROM is used by th* roa cod* to store information n*«d*d by th* roa code 
to s*t up th* KDJ11-B for normal operation. Son* typical information 
stored in th* EEPROM would b* th* selected boot device. test selections 
and hardware setup features. Th* EPROM can also b* used to store a 
foreign language file and additional boot programs that ar* not in th* 
bas* roa. Th* following lists th* general uses of th* EPROM's and th* 
EEPROM. 

EPROM (16.384 by 16 bits in 2 EPROM's) 



Internal power up diagnostics for CPU and memory. 
Standard bootstrap programs. 

Gene ral support routines. 

EEPROM setup program. 

UBA diagnostics and UBA/M9312 boot roa support for 
unibus syteas. 


EEPROM (2.046 or 8.192 by 8 bits in 1 EEPROM) 

Hardware parameters. 

Boot device selection. 

Foreign language text if needed. 

Optional custoaer bootstrap prograas. 


H 


For the rest of this description the two EPROM's will be referred to as the 
roa code. 


The primary purpose of th* EEPROM is to store all variable parameters and 
selections and to allow thea to be changed easily without removing 
the KDJ11-B module from the box. Changes to the EEPROM are made under 
control of the roa code in a program called setup mode. 

After all power up diagnostics are completed the roa cod* determines wfaac 
action is to be taken. Th* roa eode will either boot a previously selected 
device or enter a dialog mode in which the user inputs the device to be 
booted through the console device. 




The following is 4 list of the d efa ult selections in the HEPROM. These 
selections are present when the EEPROM Is Initialized. 

Power up and restart modes are both set to automatic boot mode (turnkey*. 
The automatic boot program determines which MSCF devices (units 0-7) are 
available and attempts*to boot removable media devices first then fixed 
devices. If no devices are. ready the rom code will try DLO then MSO. 

The clock logic Is enabled and the clock source Is from the power supply. 
All testing is enabled. 

The Halt on Break from the console SLU Is disabled for Qbus systems. For 
unibus systems, enabling of halt on break is determined by the rront 
panel lock switch. 

There are other selections which are not listed here* 

To change any of the selections the user would enter dialog mode and then 
enter setup mode which allows all of the selections to be changed. 

4.2 FORCING ENTRY INTO DIALOG MODE 

If dialog mode is not selected the user may force dialog mode by either 
typing CTRL P or. CTRL C during testing or by selecting dialog mode through 
the console baud rate selection switch. The console baud rate selection 
switch has 16 positions. Positions 0 to 7 selec t th e baud rate and the rom 
code mode is determined by the contents of the EEPROM. Posit ions 9 to 15 
also select the baud rate but override the' selection In the EEPROM and 
force dialog mode to be entered after completion of all diagnostics. 

The following table shows how dialog mode Is selected with the baud 
rate selection. 

Baud rate EEPROM selects Dialog mode Is unconditionally 

mode selected 

38400 - 0 — 

19200 - 1 — 

9600 --- 2 — 

4800 —- 3 — 

2400 — 4 — 

1200 - 5 — 

600 ——— 6 — 

300 - 7 — 

• I 

Switch postions —-- 

NOTE: In order for the’ rotary switch to work properly, switches 5-3 
on the CPU module must be off. 
















4.3 TYFICAL MESSAGES DURING ROM CODE TESTS 

Various messages art printed on the consol# terminal by the rom code 
during a normal power up sequence. There are two formats that the messages 
may occur in* they are the user friendly format and the standard format. 
The user friendly format is designed for the end user customers of Qbus 
systems. The standard format provides additional information. Examples of 
both formats follow for a typical system. The User friendly format is not 
available on unibus systems. 

The following is an example of a typical system booting up in automatic 
boot mode. For this example the user friendly format is selected and 
the operating system on the dislc is RX11. . .. 


Testing in progress - Please wait 
123456789 
Starting system 


J RT-11FB IS). VOS.00 

•.R DATIME 

H Date? 


M 


The following example is the same as above but the user friendly format 
is not selected. The user friendly format is not used on unibus systems. 


Testing in progress - Please wait 
Memory Size is 256 K Bytes 
9 Step memory test 

Step 123456789 


Starting system 
RT-11FB (S> V05.00 




// 



The following is an example of a typical syitea powering up, running the 
internal diagnostic and than antaring dialog mode. 


Tasting in prograss - Plaasa wait 
Maaory Siza is 256 K Bytas 
9 Stap aaaory tast 

Stap 123456789 


Commands ara: CHalp, Boot, List , 3a tup. Map, Test3 
Typa a coaaand than prass tha RETURN icay: 


4.4 DIALOG MODE 

When dialog aoda is antarad tha usar has siz coaaands to choosa froa. Tha 
six coaaands ara llstad in tha coaaand llna. Tha usar aay obt ain a briaf 
description of aach coaaand by typing H followed by tha RETURN key or by 
typing ? only. Tha following example shows tha help information being 
requested. 


Coaaands are: CHalp, Boot, List , Se tup, Map, Test3 
Type a coaaand than press tha RETURN key: H 

Coaaand Description 

Help Typa this aassaga 

Boot Load and start a program froa a device 

List List boot prograau 

Setup Enter Setup aoda 

Map Map aaaory and I/O page 

Tast Continuous self tast - Typa CTRL C to exit 

% 





All of the commands may be invoke d by typing only the first letter of the 
command followed by pressing the RETURN key. For example, the Map com mand 
can be invoked by typing either M or Ma or Map followed by pressing RETURN. 
On input all lower case letters are converted to upper ease and leading 
spaces and tabs are ignored. O n in put the standard CONTROL R and CONTROL U 
functions are present. The DELETE function is present. If an invalid input 
- is received an invalid message will be typed out and more input will be 
reguested. On input any line of data must contain 16 letters or less. 


Example of an invalid entry. 


Commands are: CHelp, Boot. List . Se tup. Map. Test! 
Type a command then press the RETURN key: MF 


Invalid entry 


Commands are: CHelp. Boot. List , Se tup. Map. TestJ 
Type a command then press the; RETURN* key: 


The following is a brief description of each of the dialog mode commands. 

4.4.1 DIALOG MODE HELP COMMAND 

Help 

This command types out a brief description of all of the com mands ♦ This 
command can be executed by either typing H followed by RETURN or by 
typing ? only. Dialog mode is restarted at the end of this command. 
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4.4.2 


DIALOG MODE BOOT COMMAND 


Boot 


This command allows a device to ho hootod. This Is a command that usos 
arguments. The arguments are the device name and the unit number. If the 
device name is left off the program will prompt the user for it. If the 
unit number is left off then program assumes that unit zero was desired. 
The unit ranges from 0 to 25S<10) depending on the device and the boot 
program. There are three optional switches that can be used with the boot 
command, they are: 

/A Reguest that the user type In a non standard CSR address. 

/0 The unit number is octal Instead of decimal for unit numbers above 8. 
/U In unlbus. systems if the boot exists in the base rom and on. the UBA 
override the base rom boot and use the boot from the DBA board or 
M9312 module. 

The format when using a switch Is to type the device name and unit number 
followed by / and the switches. When there is more than one switch, use 
only one slash. 



When the rom code has a mnemonic it searches for the first boot program 
•with the same mnemonic. The rom code looks for matches from, the following 
areas In the following order. The /U switch overrides the order for Unibus 
machines* and effectively skips the 1st and 2nd areas. 

1 st area to search • EEFB OM 

2nd area to search * CPU ROM code 

3rd area to search * UBA module for Unibus only 

4th area to search ■ M9312 module for Unlbus only 






Examples: 

BOL 
B Dtl 
B 008 
B 0010/0 
B 00/A 

Address * 17760400 
B 003/U 

B 0011/00 


Boot OLO 
Boot 0L1 
Boot DU unit 8 
Boot 00 unit 8 . 

Boot DUO with non standard CSR 
address of 17760400 

Boot 003 boot using UBA or M9312 
roa boot instsad ox CPU ROM cods. 

Boot 00 unit number 9 using UBA or 
M9312 roa boot Instsad of CPU ROM. 


B DU11/U/0 Invalid foraat will eauss Invalid 

entry srror asssags 

B 003: Boot 003 

If -the ussr types a colon aftsr ths unit nuabsr it will be ignored, i.s. 
B Dtl: • - 


Ths single letter B iapleaents a method of supporting non DEC boot 
devices on the Qbus or Unibus. _ 

For a Qbus machine the letter B causes the roa code to disable the CPU 
ROM and check location 17773000 for the existence of a roa on the bus. If 
a roa is present and location 17773000 of the roa is not .0 (HALT) the roa 
code will pass control to address 173000 with MMU off and R0 set to the 
unit nuaber. 

For a Unibus machine the letter B causes the roa code to transf er control 
to the address.contained in location 17773024 of a roa on the Unibus if 
there is any and the address is 16S000 or greater. 

In either case above if all of the conditions are not met the roa code 
will t 7 pe out an Invalid device message. 





Example of typing L to List the supported devices 


Commands ere: CHelp, .Boot, List , Se tup, Hep, Test3 . 
Type e comend then press the RETURN fcey* L 


Device Unit 

name numbers Source Devlee type 

OU 0-255 CPU ROM MSCF (RA80/81/60, RD51/52, RX50, RC25, 

OL 0-3 CPU ROM RL01/RL02 

DX 0-1 CPU ROM RX01 

DY 0-1 CPU ROM RX02 

DD 0-1 CPU ROM TU58 

DK 0-7 CPU ROM RX05 

MS 0-3 CPU ROM TK25, TS05 • 

XH 0-1 CPU ROM DECNET DEQNA 

HU 0-15 - CPU ROM DECNET DUV11 

NE 0-15 CPU ROM DECNET DLV11-E 

NF 0-15 CPU ROM DECNET OLV11-F 



4.4.4 DIALOG MODE SETUP COMMAND 

Setup 

This command causes the ram code to enter setup mode which is e separate 
'program with it's own set of commends. S etup mode allows the user to list 
or change most of the. parameters in the EEPROM. The user may at any time 
exit setup mode and return to dialog mode. Setup mode Is describe in 
detail later. 








4.4.5 DIALOG HOSE MAP COMMAND 

Map 

This command will try Co Identify All memory In the system end then map 
All locstlons in the I/O page. Memory Is mapped from locmtlon 0 to 
17756000 In 1.024 byte Increments. Memory Is not mapped every locmtlon due 
to the amount of time it takes. The routine will try Identify the size of 
each memory, the CSR address for each memory If applicable, the CSR type 
(ECC or Parity) and the general bus type. It Is Important to note that If 
two memories share some common addresses or have CSR's with the same 
address the map command will not work properly. After memory. Is mapped the 
routine will then typed out all addresses in .the I/O page that respond. 

The I/O page map goes from addresses 17760000 to 17777776. In addition, 
all addresses that respond that are on the KDJ11-B or on the KTJ11-B are 
further described with a short description. There is no description for 
addresses that respond and are on the external bus with the exception of 
memory CSR's If present. Dialog mode is restarted at completion of the map 
command. 

Example of typing the map command. 


Commands are: CHelp. Boot. List . Se tup. Map. Test! 

Type a command then press the RETURN key* M 

Memory Map 

Starting Ending Size in CSR. CSR Bus 

Address address K Bytes address type type 

00000000 - 00777776 256 17772100 Parity PMI 

01000000 - 02777776 512 17772102 Parity Qbus 

Press the RETURN key when ready to continue 



I/O page Map 
Starring. Ending 
Address address 


17765000 - 17765776 
17772100 - 17772102 
17772200 - 17772276 
17772300 - 17772376 
17772516 

17773000 - 17773776 
17774400 - 17774416 
17777170 - 17777172 
17777520 - 17777524 
17777546 

17777560 - 17777566 
17777572 17777576 

17777600 - 17777676 
17777744 - 17777752 
17777766 
17777772 
17777776 


CPU ROM or EEPROM 
Memory CSR's 

Supervisor I & 0 FDR/PAR'a. 
Kernel I & D FDR/FAR's 
MMR3 
CPU ROM 


BCSR, FCR, BCR/BOR 
Clock CSR 
Console SLU 
MMRO.1.2 

User I & D FDR/PAR'S 

MSER. CCR, MREG, Hit/Miss 

CPU Error 

F1RQ 

FSW 


4.4.6 DIALOG MODE TEST COMMAND 

Test 

Ibis command causes the roa code to run aost of the power up tests in a 
•continous loop. The ron code starts at test 70 and runs all applicable 
tests and then restarts the loop after test 30 is complete. If an error 
occurs the general error routine is entered. The user may exit the test 
loop by typing CTRL C at the console. At the time the test loop is exited 
the roa code will print out the total nuaber of loops and the total number 
of errors if any. The user aay also type a test nuaber after the test 
coaaand and if the test is applicable the roa code will loop on that 
specific test only until an error oceurs or CTRL C is type. If the test 
nuaber selected is not a loopable test the general test loop will be 
entered and all loopable tests will be run. 

NOTE: CTRL C is not echoed* by the roa code on the console terminal. 




Example of Boot1 a? & device 

Commands are: CHelp, Boot, List , Se tup, Map, Test3 
Type a command then press the RETURN Jcey* B DL2 

Trying DL2 

Starting system 

RT-11FB (S) VOS.01 • 

.SET TT QUIET 

.R DATIME 

Date? Cdd-mmm-yyl? 


4.4.3 DIALOG MODE LIST COMMAND 

List 

This command wl^l list out all available hoot pro grams in the rom code and 
will also list any programs available In the EEPROH. The Information, 
listed is the device name, unit number range, source of the boot program 
and a short devlee description. The device name Is normally a two letter 
mnemonic. In some cases the name may be a single letter. The device name 
must always be letters from A to Z. At input the rom code always converts 
all lower case letters to upper ease. The unit number range is the 
allowable range of unit numbers that is valid for a particular boot 
program. The range varies from 0 only to 0 to 2S5 depending on the device. 
The source lists where the boo t pr ogram resides. The prograaui reside in 
either the rom eode or in the EEPROM. The description is intended to be 
the name of on the outside of the device to be booted. An example would be 
for a device name of QL the description would be RL02 which is the name on 
the outside of the physical device itself. Dialog mode Is restarted at the 
completion of the list command. 

On unibus systems the list command will list any boot programs found on 
the UBA board and on a M9312 module if it is present on the unibus. Each 
boot program will be identified with a label of either UBA ROM or M9312 
In the souree column of the list description.• 




The following is an example of the tsst command to run All tests end 
typing CTRL C after 4 parses of all tests. 


Commands are: CHelp, Boot. List , Se tup. Map, Testa 
Type a command then press the RETURN key* T 

Continuous self test * Type CTRL C to exit 

Total Passes • 4 

Total Errors * 0 


The following is an example of executing a particular test and typing 
CTRL C after 1876 passes. 


Commands are: CHelp, Boot, List , Se tup, Map, Test? 
Type a command then press the RETORH key* T 60 


Looping on test 60 - Type CTRL C to exit 


Total Passes ■ 1876 
Total Errors • 0 







4.5 SETUP MODE DESCRIPTION 


Setup node 

Setup node is entered by typing S followed by pressing RETURN in dialog 
node. S etup node allows the user to list or change nost of the parameters 
in the EEPROM. Set up node also allows changes to any bootstrap programs 
stored in the EPROM. Setup mode has fifteen commands. After power up or 
restart and t he c ompletion of all tests the ron code loads the first 105 
bytes of the EEPROM into memory beginning at location 2000. This area in 
menory is referred to as t he s etup table. The setup table con tain s all of 
the parameters except the EEPROM resident boot programs. The EEPROM may 
contain various types of information for the system. The first 105 bytes 
is information needed by the ron code to configure the KDJ11-B and to 
determi ne t he-boot device, test selections and modes. Other information 
in the EEPROM could be user bootstrap programs and a foreign language 
file. Setup mode allows changes to the first 105 bytes and to the user 
bootstrap programs. The foreign language area if present eannot be 
changed in setup mode. 

When setup mode is first entered it types out a list of all commands and 
gives a short description of each command. The fallowing is an example of 
setup mode being entered from dialog mode after the user types S followed 
by RETURN. 



Command* arc: CH*lp, Boot, List , Se tup, Map, Test! 

Type a command tbcn prus the RETURN key: S 

KDJ11-B Setup mod* KDJU-B ROM V6.0 

Command Description 

1 Exit 

2 List/change parameters in the Setup table 

3 . List/change boot translations in the Setup table 

4 List/change the Automatic boot selections in the Setup table 

5 * List/change the terminsil Setup message in the Setup table 

6 List/change the switch boot selections in the Setup table 

7 List boot programs 

8 Initialize the Setup table _ 

9 Save the Setup table into the EEPROM 

10 Load EEPROM data into the Setup table 

11 Delete a n EE PROM boot 

12 Load an EgROM boot into memory 

13 Edit/create an EEPR OM b oot 

14 Save boot into the EEPROM 

15 Enter ROM ODT 

Type a command then press the RETURN key: 


The following is a detailed description of each command. To execute a 
command, type the command number followed by pressing the RETURN key. At 
any time the user may type CTRL C to return to dialog mode or CTRL Z to 
return to the beginning of setup mode. 

NOTE: Never terminate a change of any parameter with CTRL C or 
CTRL Z. If this is done the change is igno red and lost. 

Always use the terminating character RETURN after any 
change and then use CTRL C or CTRL Z. 




4.5.1 SETUP COMMAND 1 

This is the szit command. This comasnd rsturns the user to dialog sods. 
Dialog sods is slso sntsrsd if CTRL C is typed. 

4.5.2 ‘ SETUP COMMAHD 2 

This command prints out ths eurrsnt status of various paraastsrs and than 
allows ths user to ehange thss if dsslrsd. Ths following is a list of ths 
paraastsrs that can be changed under this eoaaand. 

Enable Halt on break. When set to 1 this parameter enables the processor 
to halt if the console 3LU detects a break condition. When reset, console 
breaks are ignored. After power up or restart the halt on break bit will 
not be enabled until after the first break or valid character has been 
received. This parameter only applies to Qbus systeas. On unibus systems, 
enabling of halt on break is determined by the front panel lock switch. 

Disable user friendly format. This parameter determines the types of 
messages sent to the console at power up. User friendly mode is selected 
when this bit is a 0. When this bit is a 1 the mode is actually still user 
friendly but there.are some differences. User friendly mode is normally 
used only when automatic boot mode is selected. This parameter does not 
apply to unibus systems, the standard format is always selected for unibus 
systems. 

ANSI Video terminal present. When set to 1 this indicates that the 
console terminal is an ANSI video terminal. When 0 it indicates that the 
console terminal is hard copy or non ANSI video. When video terminal is 
selected the DELETE key will erase the previous character on the screen. 
•The rom code accomplishes this by sending a backspace, space then 
backspa ce to the console terminal. When hardcopy terminal is selected and 
the DELETE key is used the roa code identifies deleted characters by using 
the slash character. At power up if ANSI video terminal is selected the 
roa code will send an ANSI screen clear and then position the cursor at 
line 9 coloumn 1. The video terminal present parameter is used only by the 
roa code. This information is not used by the operating system. 

NOTE* VT52's are not ANSI compatible. If a VT32 is present 
you must set this parameter to 0 to prevent the clear screen 
command froa locking up the VT52. 






Power up mode and restart soda. Thaaa ara two saparata parasatars. Whan 
tha roa coda Is startad It checks a status bit to dataraina if tha unit is 
powering up or if tha rastart switch, was activated. Tha roa coda than usas 
tha approppriate soda salactad. Thara ara four choices for either the 
power up aoda or tha rastart aoda. Tha choices ara tha saaa for either. 

0 - Dialog aoda. At coapletion of tha diagnostics, dialog aoda is entered 

1 - Automatic aoda. At coapletion of tha diagnostics tha roa coda enters 
an automatic boot routine that will try to boot a pre viou sly salactad 
device or device's. Tha device's ara salactad in tha EEPROM. The list of 
devices can be froa 1 to 6 devices long. Each device is triad until a 
successful boot 'occurs or there ara no acre devices to try. Tha default 
list of devices is A, QLO and MSO in this order. "A* is a special single 
latter mnemonic which tries to boot a MSCF device in the range of unit 0 
to 7. 


2 - ODT node. At coapletion of a vary limited sat of tests tha roa coda 
executes a halt instruction and passes control to JU micro ODT. If tha 
user types P at this point without changing any registers tha roa coda 
will continuing normal tasting and than enter dialog aoda. This aoda 
neraally only .be used in debug environments. 



SH 


3-24 mode. At coapletion of a Halted set of tests the roa eode loads 
the FSH with the contents of location 26 and then transfers control to tha 
address located in location 24. This node is used when battery backup 
memory or non volatile aeaory is present and power fail recovery is 
desired. - 


Ignore battery. This parameter is used only when the current power up or 
restart mode is set to 24 (3). Normally this parameter is set to 0 aeanino 
that the aeaory battery ok signal aust be present in order to execute mode 
24. If this parameter is set to 1 aoda 24 is executed regardless of the 
status of the battery. If Ignore battery is 0 and the current aoda is 
power up aode with the battery status indicating that volages were not 
maintained then use the restart aode to determine the action. If the 
restart aode is aode 24 also, then default to dialog node. 


PMG count. This parameter sets the value of the processor mastership 
count in the BCSR. The range is 0 to 7. When set to zero the counter is 
disable. When set, the count value enables the KDJ11-B to suppress DMA 
requests and give the processor bus mastership during the next DMA 
arbitration cyele after the counter overflows. The following table shows 
the time needed for the counter to overflow for the different values of 
the PMG count. This parameter is noraally set to 0. 






Value Time for counter to overflow 

0 disabled 

1 0.4 usee 

2 0.8 usee 

3 1.6 usee 

4 3.2 usee 

5 6.4 usee 

6 12.8 usee 

7 25.6 usee 

Disable clock CSS. When set to 1 this* parameter disables the clock CSS at 
address 17777546. Hhen set to 0 tbs clock CSS Is enabled. Ibis parameter 
is normally set to 0. 

Force cloek interrupts. Hhen set to 1 the dock will unconditionally 
request Interrupts when the processor priority is 5 or less. Hhen set to 0 
the cloek can request Interrupts only if the elock CSS Is enabled, clock 
CSS bit 6 is 1 and the processor priority is 5 or less. This parameter is 
normally set to 0. 

NOTE: If foree cloek interrupts is selected the user 

should always disable the cloek CSS. 

\ Clock select. Ihis parameter determines the source of the clock to be 
used. The choices are listed below. • 

- Value Source 

0 Clock sourced from backplane pin BS1. The power supply 
normally drives this signal at SO or 60 Hz. 

1 Cloek sourced internally at SO Hz 

I 2 Cloek sourced internally at 60 Hz 

3 Clock soureed internally at 800 Hz 

Enable ECC test. Hhen set to 1 this parameter enables the ECC memory test 
to be run if the memory is an ECC type memory. This test is automatically 
disabled for parity type memories. The rom code uses bit 4 of the memory 
CSR to determine if the memory is ECC or parity. If bit 4 is a read/write 
bit and can be written as a 1 and a 0 then the rom code assumes the memory 
is ECC. Hhen this parameter is set to 0 the ECC test is always bypassed. 
This parameter is normally set to 1 even when only parity memory is 
present. The ECC test is never run on unibus memory. 


♦ 




Disable Ion? memory tmst. When set to 1 this perimeter bypasses the 
memory Address shorts data test for ell memory above 256 K bytes. When set 
to 0. the address shorts data test Is run on all available memory. This 
parameter Is normally set to 0. 

NOTE: If the Ion? memory test is disabled and parity memory exists . 
above 256 K bytes then it Is very likely after power up that 
the parity memory above 256 K bytes will contain parity 
errors. 

Disable ROM. This parameter allows the user to selectively disable all of 
part of the rom code after the selected device has been booted. Normally 
the rom code responds to two 256 word pages In the I/O page. One .page 
responds to address's from 17773000 to 17773777. the other page responds 
to address's from 17765000 to 17765777. Both of these pages are 
automatically enabled at power up or restart. After a device is booted one 
or both of these pages may be disabled by the rom code. The following 
table lists the variations of this parameter. This parameter is normally 
set to 0. 

Value Rom page/s disabled. 

0 None 

1 ' 17765000-17765777 

2 17773000-17773777 

3 17765000-17765777 and 17773000-17773777 


Enable trap on halt. If this parameter is set to 1 the processor will 
trap to location 4 If t halt instruction is executed in kernel mode. If 
this parameter is set to 0 the processor will enter Jll micro OCT if a 
halt instruction is executed in kernel mode. This parameter is normally 
set to 0. 

Allow alternate boot block. After the boot block of a device is loaded 
into memory the rom code looks at word location 0 to see if the device 
-looks bootable. If the data is not correct the rom code will type out an 
error message indicating that the media is not bootable. When this 
parameter is set to 1 the rom code looks for location 0 be any non zero 
number. If this parameter is set to 0 the rom code looks for location 0 to 
be a value of 240 to 277 and for location 2 to be 400 to 777. This 
parameter is normally 0 but may have to be changed to 1 to allow some 
user's operating systems to boot properly. 




BOTE: The following parameters apply only to unibus systems. 

Enable unibus memory test. If this parameter Is a 1 then any available 
unibus memory will be tested. When reset unibus memory is not tested. 

This parameter Is normally set. 

Disable DBA ROM. This parameter is eopied to bit 3 In the DCSR of the UBA 
after a normal boot. When this bit is set, the UBA roms are disabled. This 
allows other rom boards on the unlbus to show up now. Hhen this bit Is 
reset the UBA roms are enabled. This bit Is normally cleared. Hhen a user 
tries to boot either a UBA or M9312 rom boot, this parameter is ignored. 

Enable UBA cache. This parameter when set causes the UBA cache to be 
enabled and to be tested by the rom code. If a failure occurs during 
testing of the UBA cache then it will be disabled. Hhen reset the UBA 
cache is always disabled. .This parameter Is normally set. 

Enable IS bit mode. This bit is copied to bit 5 of the KMCR on the UBA. 
Hhen set this causes IB bit addressing only. Hhen reset 22 bit addressing 
occurs. This parameter is normally reset. 

The following is an example of the parameters print out for a Qbus system. 
The value of the parameters shown is the default values. 


List/change parameters in the Setup table 

Enable Halt on break 0*Ho, 1-Yes * 0 
Disable User friendly format ' 0-No, 1-Yes • 0 
ABSI Video terminal (1) 0-No, 1-Yes • 1 
Power up 0-Dialog, t1>-Automatic, 2-ODT, 3-24 • 1 
Restart 0*Dialog, <1)-Automatic, 2-ODT, 3-24 « 1 
Ignore battery 0-Bo, 1-Yes • 0 
PMG count (0-7) » 0 
Disable clock CSR 0*Ro, 1-Yes « 0 
Force clock interrupts 0-Bo, 1-Yes * 0 
Clock 0-Power supply, l*50Hz, 2*60Hz, 3-600HZ • 0 
Enable EEC test (1) 0-Bo, 1-Yes • 1 
Disable long memory test 0-Bo, 1-Yes > 0 
Disable ROM 0-Bo, 1-Dis 165, 2*Dis 173, 3-Both * 0 
Enable trap on Halt 0-Bo, 1-Yes • 0 
Allow alternate boot block 0-Bo, 1-Yes * 0 



Type CTRL Z to exit or press the RETURN key for No change 
Enable Halt on break 0-Bo, 1-Yes - 0 New - 





The following is an example of the parameters print out for a unibus 
system. If 124 KW of unibus memory is present than tha last two parameters 
will not be present (Enabla UBA caeha and anahla 18 bit aode). Whan this 
condition occurs UBA caeha is always disahlad and 18 bit aoda is for cad 
unconditionally. 


List/change paraaatars in tha Satup tabla 



A 

B 

C 

0 

E 

F 

G 

H 

I 

J 

X 

L 

M 

N 

0 

P 

Q 


ANSI Vidao terminal (1) 

0-No* 

1-Yes 

M 

1 

Power up 0-Dialog* (1)-Automatic, 2-ODT 

* 3-24 

m 

1 

Restart 0*Dialog* (1)"Automatic* 2-ODT 

* 3-24 

m 

1 

Ignore battery 

0-No* 

1-Yes 


0 

PMG count 


(Q-7) 

m 

0 

Disable clock CSR 

0-No. 

1-Yes 

9 

0 

Force clock interrupts 

0-No* 

l-?es 

m 

0 

Clock 0-Power supply* l«50Hz* 

2-60HZ* 3 

•800Hz 

m 

0 

Enabla ECC test (1> 

0-No* 

1-Yes 

9 

1 

Disable long memory test 

0-No* 

1-Yes 

9 

0 

Disable ROM 0-No, 1-Dis 165* 2 

■Ois 173* 

3-Both 

9 

0 

Enabla trap on Halt 

0-No* 

1-Yes 

9 

0 

Allow alternate, boot block 

0-No* 

1-Yes 

9 

0 

Enabla unibus- aeaory test <1) 

0-No* 

1-Yes 

9 

1 

Disable UBA ROM 

0-No* 

1-Yes 

9 

0 

Enabla UBA cache (1) 

0-No* 

1-Yes 

9 

1 

Enabla 18 bit aoda 

0-No* 

1-Yes 

9 

0 


Typa CTRL Z to ezit or prass tha RETURN key for He change 


ANSI Video tarainaJL (1) 


0-No* l»Yes • 0 Naw ■ 


Whan satup aoda coaaand 2 is azacutad tha roa coda prints out tha current 
status of all paraaatars and than repeats tha first paraaeter and than 
waits for user input. The user can typa RETURNS to position tha prograa 
at tha desired paraaeter to be changed. Tha user can also go directly to 
tha paraaeter by typing tha latter to tha left of tha paraaeter in tha 
first list. To ch ange a paraaet er .th e user'types in tha naw value and 
presses tha RETURN kay. Typing RETURN* Lina feed or . will causa tha roa 
coda to proceed to tha next paraaeter. Typing ^ or - will eause the roa 
coda to proceed to tha previous paraaeter. Any of these characters can 
be used to ehange a value. 




4.5.3 SETUP COMMAND 3 

This command prints out the current contents of the translation table and. 
allows the translation table to be changed. The translation table is used 
to allow devices to be booted using non standard CSR addresses. When the 
roa program enters the boot routine. RO contains the unit number and R2 
contains the device name i mnemonic). The roa code tries to find a match in 
the translation table for the device name and unit number. If no match is 
found the boot program will use the default CSR address for the device. If 
a match is found the translation table will define the CSR address eo be 
used. The translation table was needed to allow multiple MSCF devices with 
different controllers to be booted. The following is an example of the 
command be executed with all entries in the table being blank tdefault;. 


KDJ11-B Setup mode 

rress the RETURN key for Help _ 

Type a command then press the RETURN key: 3 


List/change boot translations in the Setup table 

TT1 blank 
TT2 blank 
TT3 blank 
TT4 blank 
TT3 blank 
TT6 blank 
TT7 blank 
'TTS blank 
ITS blank 


Type CTRL 2 to exit or press the RETURN key for No change 

TT1 blank 
Device name « 


The rom code is now waiting for Che user to enter a new device name. If 
the user does not desire to change any items in the translation table, 
he/she would Type CTRL Z to return to the setup mode prompt. T he u ser mav 
skip over any entry and go to the next entry by pressing the RETURN key 
for each entry to skip. When the user desires to enter a new entry or 
change an entry he/she types in the new device name, the unit number and 
the CSR address. The following describes a possible example of the use of 
the translation table. 




In this exaaple the user has a systea that has one RD52 and a RX30 using a 
RQDX1 controller at the standard address of 172150. The user also has a 
RC25 with a KLESZ controller. Since the RQDX1 and the KLESZ share the saae 
standard CSR address one of thea Bust he set to respond to a different 
address. In this exaaple the XLESI interface is set to respond to address 
17760500. The RC2S has a unit nuaher plug set for units 4 and 5. The RD52 
is unit 0 and the RX50 is unit 1 and 2. Since the RC25's interface is at a 
non standard CSR address and there are two unit nuahers there will he two 
entries in the translation table for units 4 and 5. 


TT1 blank 

Device naae * DU 

Unit nuaher ■ 4 

CSR address « 17760500 

TT1 DU4 address 17760500 

TT2 blank 

Device naae * DU 

Unit nuaher » 5 

CSR address • 17760500 

TT2 DU5 address 17760500 

TT3 blank 

Device naae * 

TT4 blank 

Deviee naae • 

TT5 blank 

Device naae * 

TT6 blank 

Device naae * 

TT7 blank 

Device naae • 

TT8 blank 

Deviee naae * 

0 

TT9 blank 

Device naae • 




The translation table also provides a means of handling multiple 
controllers such as SL02 controllers. For example if the user had two 
RL02 controllers with six drives of which 2 where on the second controller 
at address 17760400 the translation table could be set up to handle this. 
Drives 0-3 would be on the first controller at the standard address and 
would not require any entries. Drives 0 and 1 on the second controller 
would be labeled as drives 4 and 5- and entered into the translation table. 
Since BL02 controllers only recognize unit numbers from 0-3 the unit 
numbers 4 and S would have to be translated to unit numbers 0 and 1. 

The following shows the entries into the translation table for this 
example. 


TZ1 blank 
Device name * 

Unit number * 

CSS address « 

TT1 DL4 • DL0 


Dt 
4 0 

17760400 

address 17760400 



TT2 blank 

Device name * DL • 

Unit number * 5 4 

CSS address * 17760400 

TT2 DL5 * QL1 address 17760400 

TT3 blank 

Device name * 



/ 



4.5.4 SETUP COMMAND 4 

This command Allows the user to select the devices to be trlsd in the 
automatic boot sequence. The user ersAtss a small list thAt defines the 
devices And ths order in which they Are to he tried. One entry is needed 
to define a device And its’ unit number. If the seme device is used more 
then once with different unit numbers, then one entry is needed for each 
unit number. There a three speciAl single letter device names. The first 
one is the letter A which ceuses the rom code to find up to eight MSCF 
devices (units 0*7) At the stenderd CSR Address end determine if they heve 
removAble or fixed mediA. The rom code will then try to boot one At a time 
eech removmble mediA device end then try to boot each fixed mediA device. 
MSCF units not AssociAted with the standard CSR Address ere not effected 
by this mnemonic end must be selected individuelly. The second single 
letter mnemonic is the letter B. This mnemonic ceuses the rom code to 
check for en off boerd rom At Address 17773000. If en off board rom exists 
end the first location is not zero the rom code will diseble the intemel 
rom code end jump to locetion 173000 in the off boerd rom. The third 
mnemonic is the letter £• The only purpose of this mnemonic is to indicete 
to the rom code thet there ere no other devices to try in the list. This 
is used when there ere five or less devices in the list. It follows the. 
lest device in the list to be tried* When this commend is executed the rom 
code will prompt the user for a device name. The user would then type in 
either the single or double letter mnemonic AssocciAted with the device to 
be selected. The rom code will then prompt for the unit number. The rom 
code will continue prompting for All six entries in the tAhle. The 
f ollowing is en example of a user adding DY0 to the table at the- end. 

NOTC* The selections fo r th is command use the same 
locations in the EEFROM as command 6 below. 



oo 





KDJ11-B Setupaode 

Press tha RETURN key for Help _ 

Type 4 command th.cn press the RETURN key: 4 

List/change the Autoaatic hoot selections in the Setup table 

Boot 1 « A MSCP Autoaatic boot 
Boot 2 * DLO 
Boot 3 • MSO 

.Boot 4 • £ Exit Autoaatic boot 
Boot 5 ■ blank 
Boot 6 • blank 

Type CTRL Z to exit or press the RETURN key for No change 

Boot 1 » A MSCP Autoaatic boot 
Device name • 

Boot 2 * DLO 
Device name * 

Boot 3 * MSO 
Device name • 

Boot 4 * E Exit Autoaatic boot 
Device naae * DT 
Unit number * 0 

'Boot 5 * blank 
Device naae * S 

Boot 6 * blank 
Device naae * 

KDJ11-B Set up m ode 

Press the RETURN key for Help 

Type a command then press the RETURN key: 



33 





4.5.5 SETUP COMMAND 5 

This command allows tha usar to define an optional message to be sant to 
tha terminal at tha beginning of tha rom coda and at any time a CTRL Q is 
received by tha console that is not in response to a previous CTRL 0,(i.e. 
not an XOFF/XON). This entry would normally only ba used in systems that 
have terminals that do not power up with tha currect language characters 
selected. There is a one to ten byte message for English and another one 
to ten byte message for the resident foreign language if there is any. 

Only one of the messages is sent and it is the one that matches the 
current, selected language. The message must be enter in octal form only. 

To enter an ESC character you would type in 033. an A would be 101 ate. 

The first byte of 000 will terminate the message. The default value for 
both messages is all ten bytes set to 000. The appropriate message is also 
sent any time the current language is changed. 

0 

NOTE: Please note that this parameter will seldom 

be used. 





The following is An example of setup node command 5. 

Type a commend then press the RETURN keys S 

% 

List/change the terminal Setup message in the Setup table 


Non 


ENGLISH 

ENGLISH 

0 a 000 

0 

m 

000 

1 a 000 

1 

9 

000 

2 a 000 

2 

9 

000 

3 * 000 

3 

9 

000 

4 a 000 

4 

9 

000 

5 a OO'O 

5 

9 

000 

6 a 000 

8 

9 

000 

7 a 000 

7 

9 

000 

8 a 000 

8 

9 

000 

9 a 000 

9' 

9 

000 


Type CTRL Z to exit or press the RETURN hey for No change 

Non ENGLISH 
0 * 000 New ■ 031 

1 a 000 New a 042 

2 ■ 000 New * 

3 a 000 New a 

4 » 000 New * 

5 • 000 New a 

6 * 000 New a 
•7 * 000 New * 

8 • 000 New a 

9 a 000 New « 

ENGLISH 
0 a 000 New a 

1 a 000 New • 

2 a 000 New a 

3 a 000 New a 

4 • 000 New a 

5 • 000 New a 

6 a 000 New a 

7 m 000 New * 

8 a 000 New a 

9 * 000 New a 








4.5.o 


SETUP COMMAND 6 


• 

This command Allows the us«r to define the value of three of the switches 
at the edge of the CPU to boot specific davicas. Thasa three switchas plus 
another ara paralleled to a connactor At ona and of tha board. Tha 
switchas that go to this eonnactor ara 1-4. Tha command dafinas switchas 
2-4. Thara ara six antrias in tha tabla that ara r afar rad to as SB 1 to SB 
6. Tha switchas Batch up as follows * 


SW2 

SW3 

SK4 







On 

On 

On 

Spacial configuration. Saa EEPROM 
dafinltion naar and of spac. 

On 

On 

Off 

SB 

1 

salaction 

determines 

boot 

device 

On 

Off 

Off 

SB 

2 

selection 

determines 

boot 

device 

On 

Off 

Off 

SB 

3 

salaction 

determines 

boot 

device 

Off 

On 

On 

SB 

4 

salaction 

determines 

boot 

device 

Off 

On 

Off 

SB 

5 

salaction 

determines 

boot 

device 

Off 

Off 

On 

SB 

8 

salaction 

determines 

boot 

device 

Off. 

Off 

Off 

Action dataralnad by BIPROM. This is 
tha normal configuration. 


Rota: If switch 5 is off and tha baud rata salactor 
switch is 8 or greater than forea dialog soda 
is salactad and this tabla is overridden. 


Whan ona of tha salactions (SB 1 to SB 6) is salactad tha rom coda will 
attempt to boot only tha device salactad. 



The following Is an example of setup mode command 6. 


XDJ11-B Setup mode 

Press the RETURN key for Help _ 

Type a command then press the RETURN keys 6 


List/change the switch hoot selections in the Setup table 


Switches 2.3.4 

on 

on 

off 

• DXO 


Switches 2.3.4 

on 

off 

on 

• DL2 

• 

Switches 2.3.4 

on 

off 

off 

» DLO 


Switches 2.3.4 

off 

on 

on 

• EO 


Switches 2.3.4 

off 

on 

off 

• blank 

• 

Switches 2.3.4 

off 

off 

on 

• blank 


Type CTRL Z to 

exit 

or press tha 

» RETURN key for No change 

✓ 

Switches 2.3.4 

on 

on 

off 

• 0X0 


Device name 

9 





Switches 2.3.4 

on 

off 

on 

• 0L2 


Device name 

• 






4.5.7 SETUP COMMAND 7 

This command performs the exact same function as the List command in 
Dialog mode that was previously described. This command will list out all 
'available boot programs In the rom code and will also list any programs 
available In the JEEPROM. The information listed is the device name, unit 
number range, source of the boot program and a short device description. 
The device name is normally a two letter mnemonic. In some cases the name 
may be a single letter. The device name must always be letters from A to 
Z. At input the rom code always converts all' lower case letters to upper 
case. The unit number range Is the allowable range of unit numbers that is 
valid for a particular boot program. The range varies from 0 only to 0 to 
255 depending on the device. The source lists where the boot program 
resides. The programs reside In either the rom code or in the EEPROM. The 
description is Intended to be the name of on the outside of the device to 
be booted. An example would be for a device name of DL the description 
would be RL02 which is the name on the outside of the physical device 
Itself. Setup mode is restarted at the completion of the list command (7).’ 





4.5.8 


SETUP COMMAND 8 


This command initializes the current contents of the setup table In memory 
to the default values. This command does not affect the contents of the 
EEPROM itself. The save comman d th at follows must be executed in order to 
save the setup table into the EEPROM. 


4.5.8 SETUP COMMAND 9 

This comm ands copies the current contents of the setup table in memory 
into the EEPROM. This is the only command that actually writes anythin? 
into the first 105(10) bytes of the EEPROM. . 


4.5.10 SETUP COMMAND 10 

This command will resto re t he setup table in memory with the values 
actually stored in the EEPROM. 


The following five commands allow the user create and edit boot programs 
that are stored in the EEPROM. 

4.5.11 SETUP COMMAND 11 

If this comm and is executed the rom code will ask the user for the device 
name of the EEPROM boot to be deleted. After the device n ame is inputted 
the rom code will look for the first boot program in the EEPROM and delete 
it if found. If there are any boot programs following Che deleted program 
the rom code will automatically move all of these programs up to use the 
space made available by Che deleted program. 


4.5.12 SEZUF COMMAND 12 

If this command is executed the rom code will ask the user for the device 
name of an EEPROM boot to be loaded in memory. This command is normally 
used to allow a user to load an EEPROM boot program so it can be examined 
and/or edited. 






*-C\ 


#■* 


4.5.13 SETUP COMMAND 13 

This command la used to either create a now EEFROM boot program or to edit 
4 program previously loaded with command 12 above. This command allows tho 
usor to change tho device naao, tho device description, tho allowablo unit 
nuabor rango. tho boginning address and ondlng addross of the program in 
memory and tho start addross of tho program. When thoso ehangos aro 
complete tho roa codo ontors roa ODT which is a rom coda version of Jll 
micro ODT. Wh on t his command Is first* ontorod it will list tho available 
space in tho EEFROM for boots. 


KDJ11-B Set up m ode 

Press the RETURN key for Help _ 

Typo a. command then press- tho RETURN koyj 13 

Edit/create an EEFROM boot 

Typo CTRL Z to exit or press tho RETURN key for No change 


1410 Bytes free in tho EEFROM 


Device naao 

* 

Bow * EA 

• 

Beginning addross 

« 000600 

Now 

m 

10000 

Last byte address 

* 000615 

Now 

9 

10177 

Start address 

• 000600 

Now 

9 

10000 

Highest Unit nuabor 

• 3 

Now 

9 

255 

Device Description 

• EA BOOT 

Now 

9 

RM02/03 


ROM ODT) 010000/000000 012705 
ROM ODT) 010002/000000 101 
ROM ODT) 010004/000000 12706 
ROM ODT) 010006/000000 1000 


ote. Type CTRL Z emit back to tho'setup mode menu. 




Of 




The beginning address Is the first location of the program in memory. 

The last byte address is the address of the last byte of code used in 
memory. If in doubt, use the last address of data + 2 for this value. Co 
not use a much larger number because this wastes EEPROM space. 

The start address is the address that the rom code will pass control to. 

The highest unit number defines the allowable range of valid unit numbers 
for this device. If the value is set to 3 the allowable range is 0 to 3. 
The highest range is 0 to 2S3. If a unit number is typed in at boot time 
and it is not in range then a invalid unit number error will occur. 

% 

The device description is an optional but recommended description of the 
device name. The maximum length of this name is 11 characters or spaces. 
The name should normally be the name that is physically marked on the 
outside of the device (l.e. R102). 


4.5.14 SETUP COMMAND 14 

This comm and allows the user to save the existing boot program in memory 
into the EEPROM. This is the only command that actually writes a boot into 
the EEPROM. The other commands-only change a copy of the boot program that 
resides'in memory. Hhen saving a boot program into memory the device name 
of t he program must not match the name of an existing program in the 
EEPROM. If the program name already exists the user must delete that 
program first or change the name of the program to be saved. If two or 
more programs were written into the EEPROM with the same name only the 
first.one would be bootable. 


4.5.15 SETUP COMMAND 15 

This command puts the user into ROM ODT. The rom code will open up the 
address defined by the beginning address of the program. ROM ODT is not 
the same as Jll micro ODT. 

In ROM ODT the only allowable addresses that ean be exas&ned are the 
addresses of memory from 0-28 KH (0-00157776). Any other addresses and any 
attempt to accessed the 1/0 page or any registers is not allowed. 





Command Symbol Use 

Slash / Prints contents of spselfisd location or if no 

address is defined thsn print contents of the last 
location that was opened. Xf location opened is an 
odd number then print out only the contents of the 
byte. Xf location is even then mode is even, if 
location is odd then mode is byte. Leading zeroes 
are assumed. Only the last six octal digits are used. 

Examples: 

ROM ODT > 200/100000 »0pen location 200 

ROM ODT > 1001/240 ;0pen byte location 1001 

ROM ODT > 77777730020/100000 . ;0pen location 00150020 

ROM ODT > 77770000/ ;Illegal location > 157776 

ROM ODT > 

RETURN <CR>. Closes an open location 

LINE FEED <LF> Closes an open location and then opens the next 

location. If word increment by 2* if byte by 1. 

Period . Alternate character for line feed. 

Thin com mand is useful when the terminal 
is a VT2xx series terminal. It is also 
convenient to use with the keypad. 


Up arror A Closes an open location and then opens 

the previous location. Xf in word mode 
then decrement by 2. if byte decrement 
by 1. 

Minus - Alternate character for Up arror. 

This com mand is useful when the terminal 
is a VT2xx series terminal. It Is also 
convenient to use with the keypad. 


Delet'e DELETE Deletes the previous character typed. 

CTRL Z A Z Exit ROM ODT and return to setup mode. 




4.7 POWER UP MODE OR RESTART 

When the boot code is started tbs cods determines if it is in a power up 
sequence or a restart sequence. For either sequence there are four possible 
modes of operation. Restart is determined by checkin? the reboot pulse bit 
in the fiCSR for Qbus systems or in the KMCR for Unibus systems. The 
selection Of the mode is stored in the ffiFROM or selected by the switches 
on the Cpu. 

MODE 0 - (DIALOGUE MODE) 

Execute diagnostics determined by the contents of the EEPROM. Then 
dispatch to Dialogue Mode. Operator may now boot a device, enter setup 
mode or select continuous testing. 

MODE 1 - (AUTO BOOT MODE) 


Execute diagnostics determined by the contents of the EEPROM. Then 
dispatch the program to Auto Boot Mode (Turnkey) and execute the selected 
boot program. 

MODE 2 - (OUT) 



Execute a HALT instruction in the rom code with the PCR * 000000. Jll 
micro 0DT will now be entered and the contents of -the PC will be printed 
out on the terminal. The instruction following the HALT instruction will 
return program control to Dialogue Mode if 0DT proceed is executed and the 
PC & PCR has not been changed. 


The KDJ11-B is different than the KDJ11-A module, such that, the KDJ11-B 
executes Macro level code before entering 0DT, thus, the PC and other 
internal Jll registers will be modified. 


MODE 3 - (24/26) 

Load the PSW with the contents of location 26 and then transfer control to 
, the address specified in location 24. This mode is used by systems with 
non volatile memory or for some communications devices that have remote 
load detect and restart capabilities. For battery backed up Unibus systems, 
if mode 3 is Che selected power up mode and the Battery is dead, the 
selected restart mode will be executed. 





4.a MESSAGE PRINTOUT CONSTRAINTS 


As a result of power up self test in the newer DEC terminal* » which may 
take three or more second* to execute when power is applied* certain 
constraints are imposed on the software trying to output messages to the 
terminal. The main constraint on the software is that it must wait for the 
terminal to indicate that it is ready to accept data. The terminal 
indicates this by transmitting a EON character at the end of its self 
test. Any data sent to the terminal before the XON character is 
transmitted will be ignored by the terminal. Another constraint imposed on 
the software is that the terminal may already be. powered up, therefore a 
XON character will not be transmitted, or the terminal may be of the older 
type waich does not support the XON protocall on power up. 



This rom code handles terminals powering up as follows. At the beginning 
of the rom code various tests are run. Within a half second a console test 
is run using the OLART maintenance mode feature. When this test is 
complete the first message is sent to the console. The rom code assumes 
that the console device is ready to receive messages. If during the 
testing the rom code receives an XON indicating that a terminal just 
became available the must important test in progress messages will be 
retype. If during an error an XON is received the rom eode will retype the 
error message. Once dialog mode is enter the XON will be Ignored. The user 
could get the current message'retyped by typing RETURN. 

4.9 BOOT CODE 


This portion of the boot and diagnostic rom eode provides the primarv 
bootstrap for the devices as shown below for the Qbus and the Unibus. 
These will be supported in the KDJ11-B Boot ROM. 

Unibus Bootstraps 


Mnemonic 

Device 

DU 

MSC? 

OK 

RX05 

OL 

RL02 

DX 

RX01 

DY 

RX02 

CD 

TU58‘ 





Qbus Bootstraps 
Mnemonic 


Covies 


DO 

DL 

OX 

,0T 

DK 

CD 

XH 

NU 

NE 

HF 

MS 


MSCF 

RL01/02 

RX01 

RX02 

RX05 

TUBS 

DEQKA 

D0V11 

DLV11-E 

DLV11-F 

TS05, TK2S 



Ths primary Boot procram normally roads 25© words from the dovico into 
momory starting at location 0. If tho secondary Bootstrap is loaded 
without any errors the roa code will transfer control to location 0 with 
MMU off* R0 equal to ehe unit number of the device Booted and R1 equal to 
the Base address of the device CSR. For some devices R1 will Be the Base 
address plus an offset. 

The roa code Boot programs will attempt to detect errors during the Boot 
process and take the appropriate action. The following is a list of 
possible errors the roa code will try to detect. Hot all errors are 
applicable for all Boot prograau. 


Drive not ready 

Hon Bootable media in the drive 
* Ho disk or drive unloaded 
Ho tape 

Hon existent controller 
Hon existent drive 
Invalid unit number 
Invalid device 
Controller error 
Drive error 

After successful completion of the loading of a secondary Bootstrap the 
display is Blanked out. Before transferring control to the secondary Boot 
the roa cooe will print out "Starting system". 






4.9.1 


ERROR MESSAGES FOR DISK AND TAPE SOOT PROGRAMS 

The following ere the error messages associated with ths boot programs for 
dl jJcs . tapes and DECNEX dev ices . These errors are applicable to ail CPU 
ROM resident boots and any EEPROM boots which have been written to pass 
these errors bach to the CPU ROM. The only errors that can apply to USA or 
M9312 type roa boots are 14, 16 and 17.. 

Message 10 
Drive not ready 

Message 11 

Non bootable media In the drive 
Message 12 

No dlsJc or drive unloaded 

Message 13 
No tape 

Message 14 

Non existent controller, address 17772152 

Message 15 
Non existent drive 

Message 16 

Invalid unit number 5 

Message 17 
'Invalid device 

Error 20 
Controller error 

Error 21 
Drive error 






There is also a general purpose error message used only on Qbus machines 
with user friendly mode selected and automatic hoot mode selected. The 
message is a general statement telling the operator to check for something 
obvious like no disk or drive not ready. The message is: 

Waiting for media to he loaded,, or drive to go ready. 

Press the RETURN key when ready to continue 

• 

The following are examples of errors from hoot programs: 

Example 1. Bootstrap program error. 


Commands are: CHelp, Boot, List , Se tup, Map, Test3 
Type a command then press the RETURN key: B DL1 

Trying DL1 
Message 12 

No disk present, or drive is not loaded 



Command Description 

1 Reboot 

2 Go to Dialog mode 

Type a command then press the RETURN key: 


2 


Example 2. Bootstrap program error. 


Commands are: CHelp, Boot, List , Se tup, Map, TestJ 
Type a command then press the RETURN key: fi DL3 

Trying DL3 
Message 15 
Non existent drive. 

Commands are: CHelp, Boot, List , Se tup, Map, Test3 
Type a command then press the RETURN key: 







Example 3. Bootstrap program arror. 


' Trying DU1 

Massaga 14 

' Von existent controller, address 17772152 


Commands are: CHelp, Boot* List , Se tup, Map* Tast3 
Typo a command than prass tha RETURN key: 


» 5.0 FUNCTIONAL TEST DESCRIPTIONS 

[ 5.1 KDJU-B- STANDALONE MODE TESTS 

Whan tha CPU is powered up or restarted tha DCOK signal causas tha display 
to ha sat to 77. If tha CPU hangs with tha display sat to 77 than aither 
tha halt switch is on or tha CPU does not have anough logic functioning to 
execute an instruction out of tha ram. 

Tha first test number is 74. Tha tasts than count down from hara. 


TEST 76 

Sat tha LED display to 76 to indicata tha first instruction has bean 
executed without hanging up tha processor. Enter standalone node* sat ?SW 
-—to priority of 7 and turn off MMU. Clear PCR and sat up SF. Jump to tha 
high page of tha rom if not already there (173xacr). 

Read tha switch pack at tha edge of tha module (BCR). If switch 1 if off 
and switches 2-3 are on than halt immediately. If operator proceeds than 
continue as normal. 

Execute a few simple CPU tasts. General register writes and reads, branch 
instructions* and a simple JSR instruction. 

'Test all 48 PAR'S using a rotating ones pattern and a address uniqueness 
pattern. Check all PDR read/write bits (14:8 and 3:1) using a rotating 
ones pattern and an address uniqueness pattern. At completion of test' 
leave all PDR*s sat to 077406. Sat KIPDR0 to 077402. 







Verify that the second page of the roa code can be selected In the low 
byte of the PCR and that the page shows up at address 165xxx. Jump to 
the beginning of the second page of the roa in address range 165xxx. 

Execute a stack pointer register test. Test all three stack pointers. 

Test MMR2 and verify that it logs the address of the instruction fetch. 

Test MMR3 bits 0-5 with and decrementing pattern from 77 to 0. 

Jump to the high page running from 173xxx. 

Enable the trap area into the low page at address 165xxx. 

•Enable 22 bit napping and turn on the MMU. 

Verify that the trap area is available with MMU on. 


TEST 75 

Test the ability to write data with MMU using all three nodes and both 
spaces. Test that the W bit will set properly in one PER. Initialize all 
unused.PAR's and PER's. 

For the duration of the testing MMU will always be on but only Kernel 
X space will be used. All free PAR'S and PER's will be used as flag 
storage, keyboard input storage, the stack etc. 

Test the I0T. TRAP. BFT and EMT instructions. Test that the central 
subroutine call program works and that the change page routine works. 

From now on the roa will execute virtually all tests running out of the 
high page addresses (17773xxx) and use the low page addresses (I7765xxx) 
to handle all traps etc to virtual addresses 0-276. Jumping to another 
page, calling a routine in another page, etc is accomplished by executing 
EMI. TRAP and BPT instructions which transfer control to the low page. 
Routines here determine what action is to take place now. 

Transmit a nul character to the console. If the console address times out 
ignore the timeout for now. 

Change page to the next page in the rom code. 




TEST 71_ 

EEFROM TEST 

With the program running out of the hi ah byte PCS, iru (17773000 - 
17773776), sot hit RS3 65 in tho Boot and Diagnostic Control Status 
Register (BCSR) to select ths 8-hit ROM (EES ROM).. Ths 8-hit ROM will ho 
onahlod into address area (17765000 - 17-765776). To chock that the 8-hit 
ROM was selected, read location 165314 in this area and check that the low 
hyte of the location is readhack as 252. Also check location 165022 and 
aerify that it is 0. If either of these locations is not cor rect then 
automatically initialize the first 105(10) hytes of the EEPROM to the 
factory defaults. This allows a new modulo in stage 1 manufacturing to 
automatically initialize-itself. When this is complete read and accumulate 
an 8 bit checksum for the first 105(10) bytes of the EEPROM. Verify that 
the result is zero. If an error occur check to see if the foreign language 
file is available and go print out the error in the selected language. 


Normal error printouts are now fully enabled. 

Now check the EEPROM to determine the power up and restart modes. If both 
modes are either dialog or automatic hoot then proceed to the next test. 

If force dialog is selected in the switches then proceed to the next test. 



if either mode is OUT or 24/26 then check to see if this is a restart or 
a power up. If the system is a Unibus system then standalone mods must 
he exited long enough to read the KMCR on the UB& to determine if this is 
a restart or power up. 


TEST 74 For Unibus systems exit standalone mode to read restart hit. 

~~T£ the selected mode is 24/26 then eheck the status of the ignore hatter 
status hit in the EEPROM. If ignore battery is selected then execute mode 
24/26 unconditionally. If ignore battery is not selected and if the 
the current condition is power up then use the restart mode to determine 
the current mode. If the restart mode is 24/26 also then default to dialog 
mode. If the current condition is restart then default to dialog mode. 

TEST 72 Mode 24/26 

Save the contents of location 24 in memory. Execute a rotating one's test 
on location 24 in memory. If the test passes restore location*24 with it's 
original data and transfer control to the address specified by location 
24 and set the PSH with the contents of location 26. The display is 
blanked before transferring control. 





TEST 73 


Enter Jll ODT 


This is not a tsst. It is the display that indicates that tha selected 
nod* Is ODT. If tha oparator procaads from ODT without changing any 
registers tha rom code will contlnua to run salactad tasts and antar 
dialog aoda whan coaplata. 


TESTING CONTINUED 

Go aap tha EEPROM to dataraina if a foreign language file or a UFD 
file is present. 


TEST 70 CPU ROM checksum and page addressing test 



Using the high byte PGR area (17773000-17773776) as tha prograa 
area, checksum tha ROM by using tha low byte of tha PCR to 
select tha 64 ROM pages. Tha low byte of tha PCR will enable 
tha ROM pages into address area 17765000-17765776. Tha PCR will 
be validated each time that it is loaded by checking tha next to 
last location in each page and verifying that each byte contains 
tha salactad page number. Tha only exception to this is pages 
70-76(8) which do not contain page numbers due to storage of 
ascii text. 

Using tha low byte PCR area (17765000-17765776) as the program 
area, read each of the 64 pages into the high byte PCR area at 
17773000-17773000 and verify that tha page number is in each 
byte of the next to last word in each page. 


TEST 67 Mise. CPU tests and SIS test. 

Test JSR« RTI and RTS. Test the ASHC instruction 





TEST 66 Consol* SLU tost 1 

T*st that *11 four consol* - registers respond*. 


TEST 65 Consol* SLU test 2 

S*t consol* OLART to maintenance sod*. Delay to allow any possible 
incoming characters to s*ttl*. Empty th* receive buffer. Transmit 
two characters (0*377) and verify that both are received properly. 

Note: Even when the DLART is in internal loopback mode the 
transmit output is still connected to the EXA output driver. 

In order to prevent garbage characters from being printed on 
the screen the SLU test transmits mil's and delete characters 
which are non printing. 


TEST 64 Consol* SLU test 3 

The test will check that the transmitter and receiver can cause an 
interrupt and that it interrupts at the correct priority level. Using the 
transmit logic* cause receiver error bits to be set and check that the 
receiver errors can be cleared. 

Transmit the first message to the screen. If terminal type in the EEPROM 
„is ANSI video and force dialog is not selected then send an ANSI screen 
clear and position the cursor at line 8 column 1. 

-Type out "Testing in progress - Pleas* wait" 


TEST 63 Test MMU abort logic 

Test that the protection bits in the FDR's will cause aborts when the 
conditions are violated. Verify that abort occurs through virtual address 
250. Verify that MMR1 properly records changes in th* general purpose 
registers affected by the abort. 







. jC 


j«N 0171T <t 0000. 



5.2 STANDALONE MODE CACHE TE S T S 
TEST 62 Cache tests 

Hi* cache will not be tested to see if it is flushed after power 
up. At power up the cache tag fields are loaded with the upper 
address hits of the caehe control register. Since this address 
is in the I/O page any access to it will cause a Biss regardless 
of the Valid bit. The roa code will check the ability to flush 
the cache later. 


In the following tests any trap to location 114 is a test 
failure due to parity error on the CFO tag store. 

Execute the CCR Read/Write bit test. 


Execute the MSER tlaout test. 


Cache data path word test. To check the data path to and from the Cache 
memory, write and read one location of the Cache every 256 words using 
floating ones end then a floating zeroes pattern. 



Execute the Hit/Miss register tlaout test. 

Check the ability of the Cache to perform byte operations using 
a 125 and a 252 data pattern on one location. 


Check the 4k word Cache using an address short/data test. 

Cache DMA tag store comparator test using force miss in CCR 
Set force miss and verify that the cache does not respond. 


CACHE CPU AND DMA TAG STORE TIMEOUT TESTS 

Test from 40000 to 57776 and ver ify tlaout for each location and 
also verify that DTS CMP an d DTS FAR are reset In the Memory 
System Error Register (MSER). Test one location every 1 KH from 
60000 to 17760000 to verify that a timeout occurs and that DTS 
CMP and DTS FAR are reset In the MSER. This test verifies that 
CPU and DMA tag fields only respond to the correct addresses for 
misses. 






CACHE FLUSH TEST 

Read the 4k word Cache again checking the Cache to contain the 
address short/data pattern previously written. Flush the Cache 
and check that the Cache was flushed by reading the locations 
that were just read. If the Cache was flushed, each of these 
locations should cause a timeout to occur. Check DTS CMP and DTS 
FAR to be reset for each location. Set status display to . 

CACHE KIT/MISS REGISTER TEST 

Test that hits and misses are logged correctly into the Hlt/Mlss 

CPU CACH TAG STORE-FLOATING l'S AMD 0'S TEST 

CACHE CPU AMD DMA TAG STORE. SHORTS DATA TEST 

CACHE UNCONDITOMAL BYPASS OM WRITES AMD READS 

CACHE DATA STORE PARITY ERROR TEST 

CACHE CPU/DMA TAG STORE PARITY ERROR TEST 



TEST 61 Line dock logic test 

Test th e Li ne Clock according to the EEPROM configuration data. 
If the EEPROM indicates that the Clock Status Register (LKS) Is 
enabled, check the LKS register to respond and that bits 6 and 7 
and be set and cleared. 


Test the ability of the clock to interrupt to location 100 and 
- <that it can interrupt at the correct SR Level. On- an Interrupt, 
once the clock is in sync, check that bit 7 (LCM) is cleared on 
an interrupt. 


TEST 60 Floating point instruction test 

Briefly check some of the floating point instructions. 


TEST 57 CPU Commercial instruction set (CIS) tests 

If the CIS option is available execute some tests on the 
instruction set. 



5.3 HON STANDALONE MODE TESTS AND MEMORY TESTS 
TEST 56 Exit standalone node 

Exit standalone node and using the guaranteed tinout address of 17760000 
in 22 bit node verify that the tinout logic works with out hanging up the 
CPU • 

TEST 55 UBA register response test 

If Unibus test that the DCSR, KMCR and DOR respond properly on the UBA. 
With the UBA in diagnostic node verify that the unibus address, data and 
control lines that available through the DOR all off . 

TEST 54 Memory size routine 

For unibus systems first see if any unibus nenory is present. If any Is 
present set up the KMCR to correct value to nap It properly. 

For all systens size nenory In 4 KW increments. Memory testing is based on 
4 KW blocks. 


For QBUS systens size memory from 0 to 2 M words in 1 K word 
Increments. This is done on a one word basis every lk words. The 
sizing routing will only detect consecutive nenory starting from 
location 0 and proceeding upward. When sizing the routine reads 
the contents of the location and then rewrites the data into the 
location. This is a non destructive nenory sizing routine. 

Sizing proceeds upward until a tinout is detected or address • 
17760000 is reached. 

When running in 22 bit node and the first 128 KW boundary Is 
reached the routine will verify that location 0 and the first 
location in the second 128 KW ean be addressed uniquely. If they 
cannot be addressed uniquely then the nenory is determined to be 
18 bit only and nenory size is set at 124 KW. 

If any non consecutive memory is found# the rom code will type 
out a message indicating that gaps in nenory are present. There 
will only be a message# no error will occur. 

When memory sizing is complete type out all memory size messages that 
are applicable unless user friendly node is selected in which the 
messages are suppressed. 




TEST 53 Verlfy that memory exists at location 0 

This tost only chock* to im if memory at location 0 will respond without 
timing out. 

TEST 52 Teat maaory from 0 to 4 KH 

This tast fully checks out the first 4 KH of.memory before the 
main memory tests are loaded and run. 

Execute a rotating one's test and a rotating zero's test for ' 

Physical address 0. 

Test ability to write separate bytes into memory for one word 
location. 

Execute an address short/data test for address bits 0 to 10 for 
physical addresses 0 to 17776. 


TEST 51 Cache test with memory on 

Verify that cache is allocated during a read to memory and 
that cache is bypassed when’ the cache bypass bit Is set. 


TEST 50 Memory data/byte test for all of memory 

NOTE: Unibus memory is not tested unless enabled In the EEPROM. 

If unibus memory testing Is enabled then the testing must 
wait until the ’UBA tests are complete and the UBA is 
removed from diagnostic mode. 

The following tests will walk up through memory In 4k word blocks, testing 
the first two locations in each 4k words. 

For physical address 0 to top of memory do by 4k blocks. 

Check location using a rotating l's and then a 
rotating 0's pattern. 

Test the location for byte operations using 252 
and 125 data pattens. 



TEST 47 Parity/ECC logic tests for til of aeaory 

The following tests will walk up throuoh aeaory in 4Jc word blocks, testing 
the first two locations In each 4k words. At each 4 k word boundary the 
test will deteralne which CSR controls the current address ranoe. If there 
is a CSR. it's ability to log the address during an error will be checked. 
The test win also test the ability to abort due to an error. 

If bit 4 of the CSR is a read/write bit and ECC testing Is enabled in the 
EEPROM then the test will verify the ability of the ECC logic to correct 
single bit errors in all 16 bits for a floating one's and zeroes test. 

This test when enabled is only run on 32 K word boundaries. 


TEST 46 Address shorts test for every location In aeaory 

The following test will first be relocated to the first 4 KW of 
aeaory to allow the test to execute out of the cache to improve 
the speed. The MMU will be set up such that any aeaory address 
to be tested will have the cache bypass bit set in it's PER to 
prevent the cache froa responding to the aeaory location under 
test. During the tests FOR 1 will be set up to prevent any 
writes to the first 4X words of aeaory to protect the test in 
the cache aeaory. 

For physical address 0 to top of aeaory do by 4k blocks. 

For first address in block to last address in block by 1 word 
Write location with 125252 pattern. 

For physical address 0 to top of aeaory do by 4k blocks 

For first address in block to last address in block by 1 word. 

Read 125252- - Write location with 052525 pattern. 

For physical address 0 to top of aesrcry do by 4k blocks 

For first address in block to last address in block by 1 word. 

Read location for pattern 052525 

At the end of the test verify that none of the aeaory CSR's has bit 15 set 
to a one indicating that an error occurred. 










5.4 KTJll-B UNIBUS BUS ADAPTOR MODULE (UBA) TESTS WEN UBA IS PRESENT 
TEST 45 KTJ11-B UBA BOOT ROM LOGIC TEST 

Verify that all 256 words of the UBA rom respond to addresses from 
17773000 to 17773776. 

Disable the UBA roa and cheek for the presence of "a roa hoard on the 
unibus. If a roa hoard exists and responds to all locations then set a 
flag indicating that it exists. This flag is used latter'to allow the 
roa code to look for hoot roas on a M9312 module on the unlbus when it 
exists. 


TEST 44 UBA aap registers data path test 

Test all 32 Unlbus Map Register pairs with a rotating one's 
and zero's pattern' ai^ an address uniqueness pattern. 


TEST 43 UBA unmapped diagnostic data in/ out cycles test 



With mapping disabled execute a floating l's and 0's test 
through a floating address pattern using diagnostic Data IN 
and Out cycles for 124 K words of memory if present.' 


The following tests (42-34) are not run if 22 hit.mode is 
disabled in the KMCR by the EEPROM or the presence of 124 X words of 
unlbus memory. 


TEST 42 UBA sapped diagnostic data in/out cycles test 

Test that each mapping register can be indirectly selected 
and will relocate a physical address from the CPU. The test 
also checks that if unlbus memory is present that the 
applicable mapping register is disabled. 











uoa zloating address/data tests using sapped cycles 


With sapping enabled execute a floating l's and 0's test 
through a floating address pattern using diagnostic Data IN 
and Out cycles for up to 2044 K words of sesory if present. 
This .test floats a one and zero across both inputs to the 
UBA address susser. 


TEST 40 UBA address overflow test 

Test that a* carry can be rippled across the adder. PA is 
set to 2 and the sap register is set to 17777776 and the 
resulting address should be 0. 


The following tests (37-34) are run only if the UBA cache enable bit 
is set in the KMCR. 

TEST 37 OBA cache data test 

Test the 32 cache locations with a floating l'S and 0's pattern. 
Chech the Cache Valid bits and the hit logic. 


TEST 36 UBA cache LRU test 

j Test all 24 valid coabinations of the LRU logic in the cache. 


TEST 35 UBA cache floating address test in tag store 

Execute a floating 1' s and 0' s test through the cache tag 
store. 


TEST 34 UBA cache parity error detection test 

Test that if a ECC error occurs during a read from aeaory, 
that the applicable set is invalidated. 

The following test is always run on unlbus systems. 




si 


♦ 




UNIBUS MEMORY T ES T S 


If unibus memory exists and unique memory testing is enabled 
then testing is done at this point. 

Unihum memory tests are the same as the PMI memory tests above. 
TEST S3 is the same as test SO 


TEST 32 is the same as test 47 with the exception that ECC tests 
are never run on unibus memory. 

TEST 31 is the same as test 46 

TEST 30 This is the exit test routine. 

Clear the lower 28 X words of memory and dispatch to either dialog 
mode or automatic boot mode. 


S.S DIAGNOSTIC ERROR MESSAGES 


The following is a list of the possible error messages that can get typed 
out. When an error is printed out there will also be an error number and 
other Information. The error number is always the number of the current 
that the rom code is running at the time of the error. The only exception 
is when an unexpected trap occurs, in this case the error is the test 
number plus 100. An unexpected trap in test number 62 would print out as 
162. 


M8190 CPU Error 

•M8190 CPU Cache Error 

M8190 CIS Error 

M8190 FF.Error 

M8190 CPU ROM Error 

M8190 EEPROM checksum Error 

M8190 clock Error 

Unibus signal Error 

No memory in location 0 

Memory Error 

Memory CSR Error 

M8191 UBA Error 

M8191 UBA Cache Error 


Unexpected trap to location xxx 



When an error occur* the rom cod* will print out the following 
information. 

1) The error number. 

2) A abort verbal description of the error. 

3) A message referring the user to the troubleshooting documentation. 

4) The address of the error. This is broken down into the aetual 
PC* the page number in the rom and the address to refer to in the 
program listing. In the case of unexpected traps the error address 
is address following the error of the unexpected trap. 

5) The contents of R0-R6 of register set 0 and also the contents 
of kernel PAR 3. The tests do not use register set 1. Register 
set 1 is used mainly by rom code support routines. 

6) For some memory tests the failing address, good data and bad data 
will be printed out also. 

7) A command line with up to four options for the user to do. The 
options are: 

1) Rerun the test. If the test passes the rom code will continue 
testing. Xf all other tests pass the rom code will print out 
the total number of errors an d en ter dialog mode regardless 
of the mode selection in the ESPROH. 

2) Loop on test. This option causes the rom code to continously 
loop on the test that failed. Theses loops, are generally, 
very large and are not intended to be used as scope loops. 

The teat runs until an error occurs or end of test has been 
reached# in either case the test is started again and continues 
to loop until the user types CTRL C at the console. 

At this point the rom code will print out the total number 
of errors and the total number of successful passes if any. 

Both the error counter and the pass counter have a maxinun 
value of 65535. If either counter reaches this value the count 
will not overflow back to zero, it will stay at this value. 

3) Map memory and I/O page. This command is normally used if 
a memory error occurs. If a memory is not configured properly 
the map command may point to where the memory actually is. 

In a multi memory system in which one of the memory fails 
this command can be used as a method of physically identifying 
the failing memory if it has a CSR. This command is only 
available when the bus is turned on. During tests 76 down 
to 56 this command is not available. 

Advance to the next test. This command allows the user to 
bypass the failing test and continue. This command will only 
show up for errors that are generally considered non fatal. 

If the error is fatal and field service would like to bypass 
t he e rror it is possible by typing CTRL 0 then typing 4 and. 
RETURN and this command will be executed anyway. 

NOTE: It is important to note that bypassing any error, 
fatal or non fatal is normally risky i l i 1111 


4 ) 



8) At this point tha roa coda is waiting for a responsa from the usar. 


Tha following ia a typical axampla of an arror that may occur. 


Tasting in prograaa - Please wait 
Maaory Size ia 256 K Bytes 
9 Stap maaory tast 
Stap 12345678 

Error 46 

Maaory CSR Error 

Saa trouhlaahooting documentation 

Error PC * 173436 PCR paga * 15 Prograa listing addraaa » 015436 

R0 « 060000 R1 • 052525 R2 • 172100 R3 - 172344 

R4 » 100000 R5 * 040000 R6 • 172300 Par3 - 010000 

Command Description 

1 Rerun tast 

2 Loop on tast 

3 Map maaory and 1/0 paga 

4 Advance to tha next tast 

•Type a command than press tha RETURN fcayt 



The following is an axaapla of an error in the memory teat in which tha 
failing address, falling data and good data is printed out in addition 
to the standard error information. 


Testing in progress - Please wait 
Memory Size is 256 K Bytes 
9 Step memory test 
Step 123 

Error 46 
Memory Error 

Error PC ■ 173256 PGR page • 15 Program listing address ■ 015256 

BO » 060000 £1 • 125252 £2 >000002 R3 • 052525 

£4 > 000100 £5 ■ 040000 £6 • 172300 Par3 • 001000 

Expected data « 125252 

Bad data ■ 000002 

Address • 00100000 

Command Description 

1 ' Rerun test 

2 Loop on test 

3 Map memory and I/O page 


Type a command then press the RETURN key: 



The following la an example of t ha msu?i printed out whan an unexpected 
trap occurs. The error number of unexpected traps Is always the current 
test number, plus 100. In this example the test number was 62 so the error 
number is 162. The display Itself will only display 62 since it is only a 
two digit display. Unexpected traps are always considered fatal errors. 


Testing in progress - Please wait 
Error 162 

Unexpected trap to location 2S0 hWU 
See troubleshooting documentation 

Updated PC • 173436 PCS page - 15 Program listing address • 015436 


R0 * 101365 

HI • 076410 

R2 • 177746 

R3 ■ 

177744 

R4 • 101367 

R5 • 000250 

R6 ■ 172276 

Par3 

• 052400 

Command 

1 

2 

Description 

Rerun test 

Loop on test 

• 




Type a command then press the RETURN key: 








5.6 BRIEF DESCRIPTIONS OF TEST AND STATUS NUMBERS FOR 'DISPLAY 


77 CPU hung or Halt switch on at power up or restart 
76 First Cpu pretests, MMU register tests 
75 Turn MMU on and run MMU tests & CPU tests 

74 For Unibus 17 steas turn on PMI to look at the UBA reboot bit 

73 Power up to ODT 

72 Pow er up to 24/26 

71 EEPROM checksum tests 

70 Cpu ROM checksua 6 PCR test 

67 Misc Cpu tests and EXS test 

66 SLU testl - Check for each register's response 

65 SLU test2 - Xait & receive data in maintenance mode 

64 SLU test3 - Check interrupts & errors in maintenance mode 

63 Test MMU aborts 

62 Saaode Cpu cache tests 

61 Clock test 

60 FPP test 

57 CIS test 

56 Saaode exit - Check location 17760000 for tiaout 

55 UBA register response test, check unibus through DDR for hung lines 

54 Memory size routine 

53 Check memory present at location 0 

52 0-4 kw aeaory test 

51 Cache test using aeaory 

50 Meaory test 1 - Data tests/byte tests 

47 Meaory Parity/ECC tests 

46 Meaory address/shorts test 

45 UBA roa response test 

44 UBA map registers data path test 

43 UBA unmapped diagnostic cycles test 

42 UBA sapped diagnostic cycles test 

41 UBA floating address/data tests using mapped diagnostic cycles 
40 UBA address overflow test 
37 UBA cache data test 

36 UBA cache LRU test 

35 UBA cache floating address test in tag store 
34 UBA cache parity error detection test 
33 Unibus meaory data path test 
32 Unibus aeaory parity logie test 
31 Unibus aeaory address/shorts test 
30 Test exit routine 


Test numbers and status numbers continued. 

27 spare - not used 

26 spare - not used 

2S spare - not used 

24 OECNET boot (DLV11-E/F or D0V11) waiting for a reply from host 

23 XON not received after XOFF - To correct type CTRL Q at console 

Z2 Salt ready bit never sets 

21 Drive error 

20 Controller error 

17 Boot device selection was invalid (i.e. AA) 

16 Invalid unit number selected 

IS Bon existent drive 

14 Non existent controller 

13 No .tape 

12 No disk 

11 Invalid boot block 

10 Drive not ready 

07 No bootable device found in automatic boot mode (sniffer) 

06 Console disabled by switch 1 ■ On and no force dialog or 
APT break received and rom code has entered ODT for APT 
05 spare 

04 Dialog mode 

03 UBA rom boot in progress 

02 EEPROH boot in progress 

01 Cpu rom boot in progress 

00 Start boot with display blanked . 





6^5 





6.0 FORMAT FOR THE EEFROM 

The following section * sh ow the fonset of the EEFROM. For the 
standardSK by 8 bit EEP ROM there ere thirty two pages of date of 
256(10) bytes each. The EEFROM is divided into four areas for 
different purposes. The first 105 bytes of the first page stores 
the base hardware parameters for the KDJ11-B CPU nodule and the 
KTJ11-B UBA nodule. This area also conta ins information on the 
boot device. The renalnding area of the EEPROM is divided into 
three areas. The area immediately following the base area of 
the first 105 bytes can be loaded with optional bootstrap 
programs. When properly formatted these prograsw can be loaded 
and started by the base roe code. If foreign language is to be 
supported the foreign text is located at the end of the EEPROM. 
Immediately before the foreign language text is the U ser Friendly 
Diagnostic system description area. If a 2X by 8 bit EEPROM is 
used the format is the same. 


PAGE 0 

1ST 105 BYTES 


Base area 

CPU and UBA Hardware parameters 
J Boot device information 
Translation table 
Selection information 

Optional bootstrap # 1 

Expansion for bootstraps 2 & up 


Expansion for UFD area 

UFD system description area 

Opt ional Foreign language text or 
UFD area if no foreign language 


End of EEPROM 












Section 6.1 below gives a graphic representation of tha 
first 105 bytes of the EEPROM. 

Saction 6.2 gives a datailad daserlptlon of tha EEPROM 
diagnostic/boot format for tha first 105 bytes in page 0. 

Saction 6.3 gives a graphic rapraaantation of tha rast 
of tha EEPROM. 

Saction 6.4 gives a datailad.description of tha format 
to ba us ad by users to write a new bootstrap or custom 
program in tha Osar application area. If this foraat 
is followed, tha new program or bootstrap can ba loaded 
and started by tha rom program. 

Saction 6.5 gives a datailad description of tha UFD 
header block. The UFD area itself is described in tha 
UFD spec. 

Saction 6.6 gives a datailad description of tha Foreign 
language header block and text area. 


I 6.1 GRAPHIC REPRESENTATION OF THE FIRST 105(10) BYTES OF EEPROM 


Tha first 105 bytes (addresses 17765000 to 17765320) in tha 
EEPROM contain information which is used by th a boo t rom coda. 
This information can ba updattad by using tha SETUP mode 
program in tha rom coda. Sea tha following saction for a 
datailad explanation of each location and its meaning. 





This saction is a short cryptic look at tha first 105 hytas. 


OCTAL 

ADDRESS 


BASE ADDRESS ■ 17765XXX, PCR LB • 0, BCSR 06 
BCSR 05 ■ 1 


| 0.0VRSF.FRC LCIE. D1S LXS, CLX SEL<1*0>, E HOB.O | 

I PUP MODE <1*0>. RESTART MODE <1:0> HALT/TRAP* I 
I PMG CRT <2:0> I 


012-020 

022 

024-046 

050-072 

074-246 

250-312 

314 


0, UBA CACHE ERA. ESA 18 BIT MODE. 0. 0. 0. 0. 0 
ESA FOREIGN TEST. VT PRES.. 0.0.0.6. ALT BOOT. 0 


DIS 73. DIS 65. 0. 0. OIS UBA ROM . ESA ECC TEST 
ESA UNIBUS MEM TST. DIS LONG MEMORY TST 


spar* 

Byta 000 for tast purposaa only 


Rasa'rrad for up to a 10 byta aassaga to ba trans¬ 
mitted to tha tarainal to anabla.it to a foraign 
languaga charactar sat if naadad. 


Reserved for up to a 10 byta massaga to ba trans- 
aittad to tha tarainal to anabla it to standard 
English charactar sat if naadad. 

Boot Translation tabla antrias 1 to 9. 54 bytas 

Switch boot tabla antrias 1 to 6. 18 bytas 



322-330 


Rxasa four bytas reserved for eustomar's usa 
only. Not to ba usad by any digital software 




















0.1.1 


FACTOR? SETTINGS FOR EEPROM (INITIALIZED VALUE) 


The following list the contents of the first 105(10) bytes 
of the EEPROM after it is initialized. All of the data is 
Assessed by setting the low byte of the PCR to 0 end selecting 
the EEPROM in the BCSR. The 105 bytes ere addressed froa 
location 17765000 to 17765320. 

Address Data Descriptions of settings 

17765000 000 Standard clock selectins, HOB disabled 

17763002 120 Power up/restart is Auto boot. PMG 0 

17765004 100 UBA cache enabled. 22 bit node selected 

17765006 100 ANSI video terainal present 

17765010 006 ECC and Unlbus memory tests enabled 

17765012 000 Reserved 

17765014 000 Reserved 

17763016 000 Reserved 

17765020 000 Reserved 

17765022 000 Must be 0 for test purposes 

17765024 000 Foreign language terainal setup aessaae blank 

17765026 000 blank 

17765030 000 

17765032 000 








Boot* translation tabls blank 


17765106 000 
17765110 000 
17765112 000 
17765114 000 
17765116 000 
17765120 000 
17765122 000 
17765124 000 
17765126 000 
17765130 000 
17765132 000 
17765134 000 
17765136 000 
17765140 000 
17765142 000 
17765144 000 
17765146 000 
17765150 000 
17765152 000 
17765154 000 
17765156 000 
17765160 000 
17765162 000 
17765164 000 
17765166 000 
17765170 000 
17765172 000 
17765174 000 
17765176 000 
17765200 000 
17765202 000 
17765204 000 
17765206 000 
17765210 000 
17765212 000 
17765214 000 
17765216 000 
17765220 000 
17765222 000 
17765224 000 
17765226 000 
17765230 000 
17765232 000 


1b 





17765234 000 
17765236 000 
17765240 000 
17765242 000 
17765244 000 
17765246 000 
17765250 101 
17765252 000 
17765254 000 
17765256 104 
17765260 114 
17765262 000 
17765264 115 
17765266 123 
17765270 000 
17765272 105 
17765274 000 
17765276 000 
17765300 000 
17765302 000 
17765304 000 
17765306 000 
17765310 000 
'17765312 000 
17765314 252 
17765316 000 
17765320 312 


Boot translation tabla blank 

m • 

a 


First auto boot davica is A (MSCF 

sniffsr boot for units 0-7) 

«• 

Sacond auto boot davica is DL0. 

m 


Third auto boot davica is MS0. 


Tarainata auto boot tabls hors with £. 


Fifth auto boot dairies is blank. 
« 


Sixth auto boot davica is blank. 

n 


This byta must ba 252 for tast purposes. 
Altamata chaeksua * Saa nota 
Priaary chaeksua * Saa nota 


Nota: Tha value of tha data in tha altamata and priaary 
chaeksua will not always agree with what is shown above. 
■As Iona as tha sun of tha first 105 bytas is 0 than thay 
ara ok. 


6.2 DETAILED FORMAT FOR FIRST 105 BYTES OF PAGE 0 

ADDRESS 17765000» PCR LB • 0, BCSR BIT 05 • 1 (RS3 65) 


I 7 | .6 I 5 | 4 | 3 | 2 I 1 1 0 I 


0 - Spare 
OV BB 
FRC LCXS 
DIS LKS 
CLK SEL1. 
CLK SELO 
ENB HOB 
0 Unused 


Bit Mnemonic Meaning 

07 0 Spare. 

06 OVRBF Override battery back up failure. 

Execute power up mode unconditionally, 
regardless of battery status. 

05 FRC LCXE The roa code will copy this bit 

to bit 13 in the BCSR. When this 
bi t is set. assertion of the 
BEVEST line unconditionally 
requests interrupts. 

04 LKS DIS The roa eode will copy this bit to 

bit 12 in the BCSR. When set. this 
bit disables response to the Line - 
clock status register at 177546. 

• 

The roa code will copy bits 03*02 
to bits 11*10 of the BCSR. These 
read*write bits select the source 
of the line dock: 

CLK SEL1 CLK SELO Source 


0 0 External BEVENT 
0 1 On board 50 Hz 
1 0 On board 60 Hz 
1 1 On board 800 Hz 


03 CLK SEL1* 
02 CLK SELO 


I I I I I 
I II I 

- I I I 

- I I 

- I 




















01 EBB HOB The roa coda will copy this bit 
to bit 09 in tha BCSR. Khan this 
bit Is sat* Halt on break from 
tha conaola SLU is anablad. 

00 0 Unused. aust always 0. 


ADDRESS 17765002* PCR LB ■ 0. BCSR BIT 05 * 1 (RS3 65) 


|7I6|SJ4|3|2I1|0I 


PUP MODE. BXT1 
PUP MODE BXTO 
RESTART MODE BIT1 
RESTART MODE BITO 
HALT/TRAP Option 
PMG CRT 02 
PMG CRT 01 
PMG CRT 00 

Bits Meaning 

07-06 POWER OP MODE 

Thasa two bits salact tha power up 
option. 

BIT 07 BIT 06 CODE (Saa codas below.) 

0 0 00 

0 1 01 

1 0 02 

1 1 03 

Coda Meaning 


00 Run all salacted tests depe nding 
on the contents of the EEPROM and 
than enter dialogue aoda. 

Run all selected tests depending 
on the contents of the EEPROM and 
then boot selected device in the 
EEPROM. This aode is auto boot 
aode (turnkey). 



01 

















02 


Run selected stand-alone teats 
and then halt. causing processor 
to enter 001. Note that If the 
Trap on halt option Is selected, 
this option eust not he selected. 
The row code setup aode will not 
allow the Halt on trap option 
to he selected If power up to 
ODT Is selected at the sane time. 

03 Run selected stand-alone tests 

and then slaulate a trap to 
24/26. However. .If BCSR hit 14 
Is set. restart system according 
hits 05-04 helow. 

05-04 RESTART MODE 

Ihese two hits select the restart 
aode. See power up aodes for 
description. 

03 The roa code will copy this hit to hit 

03 of the aalntenance register. When 
this hit Is set. executing a Halt 
Instruction In Kernal node will cause 
a trap to location 4. 

« 

02 PMG CNT2 . The roa eode will eopy hits 02-00 
01 PMG CNT1 to hits 02-00 respectively In the 
00 PMG CNT0 BCSR. These bits determine how 

long the CPU will wait before 
suppressing DMA requests. 


I 





ADDRESS 17765004, PCR LB • 0, BCSR BIT 05 • 1 (RS3 65) 


0 - Spars 
KMCR 06 CACHE ESA 
KMCR 05 ESA IS BIT 
KMCR 04 
KMCR 03 
KMCR 02 
KMCR 01 
KMCR 00 

Addrsss 17765004 contains tha inforaatlon nssdad to sat 
up tbs asaory configuration rsgistar (KMCR) on tha 
KIJ11-B aodula. 


ADDRESS 17765006, PCR LB • 0, BCSR BIT 05 • 1 (RS3 65) 


| 7 i 6 | 5 I 4 | 3 I 2 I 1 I 0 | 


ESA FOREIGN LANG. 

VIDEO TEMIKAL PRES. 

0 - Spars 
0 - Spars 
0 - Spars 
0 - Spars 

ALTERNATE BOOT BLX 
0 - Spars 

ADDRESS 17765006, PCR LB • 0, BCSR BIT 05 ■ 1 (RS3 65) 

Bits Msanin? 

If bit 6 Is sst. Natlvs lanauags tsxt froa tbs 
EEPROM is ussd for all printouts froa tbs roa 
cods. If rssst all printouts ars in English tsxt 




07 























06 


If bit 7 is set* an ANSI video terminal is prsscnt. 
This offsets the DELETE character on input. 

When video is selected a DELETE erases the previous 
character on Che screen. If this hit is reset 
slashes are used to show the deleted character. 

This hit also determines if an ANSI screen clear 
is executed at the beginning of the power up tests. 
Xf this hit is set and if force dialog is not 
selected the roa eode will transait an ANSI screen 
clear-and cursor position before the first message 
during the power up roa tests. 

05-02 Spare 

01 . If hit 1 is set. use alternate hoot block to 

determine if a device's hoot block is ok. 

If 0, a good hoot must have 240-277 in PA 0 and 
1 in byte PA 3. If 1. a good boot block need only 
have PA 0 not equal to 0. 

00 Spare 


ADDRESS 17765010. PCR LB • 0, BCSR BIT 05 • 1 (RS3 65) 


| 7 | 6 | 5 | 4 | 3 | 2 I 1 | 0 | 


DIS 73 
DIS 65 
0 - Spare 
0 - Spare 
DIS UBA ROM 
ESA ECC TEST 
ENA UBUS MEM TEST 
DIS LONG MEM TEST 

07 This bit is copied to BCSR bit 7 when the 

primary boot is successfully loaded and is to 
be started. 

06 This bit is copied to BCSR bit 6 when the 

primary boot is successfully loaded and is to 
be started. 





















03-04 

03 

02 If bit 02 is set than run ECC aaaory tast on 

any aaaory that haa a CSR with bit 4 being a 
raad/writa bit. -This tast is not run on Unlbus 
aaaorlas. All parity manor las have a CSS# but 
bit 4 is not R/W. The ECC tast assuaas that 
tha MSV11-J banning coda Is uaad. 

01 

00 

ADDRESS 17765012# PCS LB • 0# BCSR BIT 05 • 1 (RS3 65) 
All 8 bits in this location ara spars (0). 

ADDRESS 17765014 r PCS LB '» 0# BCSS BIT 05 ■ 1 <RS3 65) 
All 8 bits in this location ara spars (0). 

ADDRESS 17765016# PCS LB - 0# BCSS BIT 05 » 1 (SS3 65) 
All 8 bits in this location ara spars (0). 

ADDRESS 17765020# PCS LB - 0# BCSS BIT 05 • 1 (RS3 65) 
All 8 bits in this location ara spars (0). 


If bit 01 is sat run unibus aaaory tasts. This . 
bit is sat only whan unibus aaaory is prssant 
and is to ba tastad. Khan this bit is clsarsd 
tha unibus aaaory is not tastad. 

If bit 00 is sat. run aain aaaory tasts on all 
aaaory iron 0-124 KH and ehacic 2 locations avary 
4 KH for tha rast of aaaory. If rssat chack all 
locations. This‘bit is normally clsarsd. 


Spars 

i 

If bit 03 is sat than dlsabla tha UBA ron's 
befors starting a bootstrap prograa. If tha 
boot to ba startsd is on tha DBA than ignors 
this bit. 






ADDRESS 17765022* PCR LB • 0, BCSR BIT 05 • 1 (RS3 65) 
This byte Bust contain a value of 000. If this bit Is 
not 000 at power up tha first 105(10) bytes of tha EEPROM 
will automatically ba initialized. Saa dascriptlon for 
17765314 for aora inforaation. 

ADDRESSS 17765024 to 17765046 

PCR LB • 0. BCSR BIT 05 • 1 (RS3 65) 

Tha following tan bytas of EEPROM ara a optional 
message-to ba sant to tha consola tarainal at powar up 
or rastart if Forsign languago printouts ara salactad. 

Tha purposa of tha aassaga is to salact.tha corract 
character sat in tha tarainal for tha aassagas if it 
needs to ba sat up. If tha tarainal does not need to 
ba sat up this aassaga should have all zeroes In it. 

If tha first byte Is a zero the aassaga will never 
ba sant. Tha aassaga Is also sant whan CTRL F is typed 
If foreign language Is available. 

ADDRESSS 17765050 to 17765072 

PCR LB «• 0, BCSR BIT 05 • 1 (RS3 65) 

Tha following tan bytes of EEPROM are a optional 
aassaga to ba sant to tha consola tarainal at powar up 
or restart whan English language printouts ara salactad. 
Tha purposa of tha aassaga Is to salact tha correct 
character sat In tha tarainal for tha aassagas If It 
needs to ba sat’ up. If tha tarainal does not need to 
be set up this aassaga should have all zeroes in it. 

If the first byte is a zero tha aassaga will never 
ba sant. Tha aassaga is also sant whan CTRL E is typed. 


ADDRESSS 17765074 to 17765246 

PCR LB • 0. BCSR BIT 05 • 1 (RS3 65) 

Tha following 54 bytas of EEPROM (17765074 to 17765246) 
ara used as an optional translation table for boot 
devices. Tha aaxlaua number of entries in tha table 
is nine translations. Each translation entry requires 
6 bytas of EEPROM. Two bytes ara used to define tha two 
letter mnemonic of tha bootstrap program that is to be • 
used in ASCII format. Tha next two bytes are unit 
numbers. Normally they will ba tha same value. Tha last . 




two bytes Art uatd to define tht six octal digit Addrtss 
of tht CSR of tht dtvict to bt boottd If it is not tht 
dtfAult Addrtss ustd by tht program. Thtrt Art two 
purposts for this tAblt. One is to Allow booting of All 
MSCF devices on a system tvtn whtn sort than ont 
eontrolltr interface is prtstnt. Each unit nuabtr which 
is not Associatsd with tht- standard dtvict addrtss is 
loggtd into tht translation tablt. Tht stcond purpose 
of tht tablt is tht allow auliplt eontrolltrs of other 
devices to bt boottd tvtn if tht unit numbers ovtrlap. 

An txaaplt would bt as follows. If you had 8 RL02 drives, 
you would naad 2 RLV12 eontrolltrs of which ont eannot 
bt at tht standard addrtss. You would hava two duplicate 
sets of unit matters 0*3. You would enter four entries 
into tht translation tablt for the non standard address. 
Tht first would bt QL4 to tranlate to QLO with non. 
standard CSR addrtss 1XR2GQC. This is where the stcond 
unit nuabtr is ustd. Tht others would bt similar. MSCP 
dots not require a stcond unit nuabtr because you art 
not suppose to duplicate any unit nuabtrs. 

ADDRESS'S 17765074 to 17765106. Detail of first entry 
in translation tablt as follows* 

ADDRESS 17765074. FCR LB • 0. BCSR BIT 05 • 1 (RS3 65) 
ASCII value of the first (leftaost) letter of a two 
letter antaonie defining the boot prograa to bt vised. 

ADDRESS 17765076. FCR LB • 0. BCSR BIT 05 • 1 (RS3 65) 
ASCII value of the stcond (rlghtaost) letter of a two 
letter antaonie defining the boot prograa to bt ustd. 

ADDRESS 17765100. FCR LB • 0. BCSR BIT 05 ■ 1 (RS3 65) 
Octal value of. tht unit matter of tht dtvict to bt 
aatehed to the following unit nuabtr. Froa 0 to 377. 

ADDRESS 17765102. FCR LB • 0. BCSR BIT 05 • 1 (RS3 65) 
Octal valut of the unit nuabtr of the dtvict to bt 
booted. Froa 0 to 377. 

ADDRESS 17765104. FCR LB • 0. BCSR BIT 05 • 1 (RS3 65) 

Low byte (bits 07-00) of the octal address of the 
bast CSR for tht dtvict to bt booted. 






ADDRESS 17765106» FCR LB * 0, BCSR BIT 05 • 1 (RS3 65) 
High Byte (Bits 15-08) of the octal address of the 
Base CSR for the device to Be Booted. 


ADDRESS'S 17765110 to 17765122 Second entry in taBls. 
ADDRESS'S 17765124 to 17765136 Third entry in taBls. 
ADDRESS'S 17765140 to 17765152 Fourth entry in taBls. 
ADDRESS'S 17765154 to 17765166 Fifth sntry in taBls. 

ADDRESS'S 17765170 to 17765202 Sixth sntry in taBls. 

* 

ADDRESS'S 17765204 to 17765216 Ssvsnth sntry in taBls. 

ADDRESS'S 17765220 to 17765232 Eighth sntry in taBls. 

ADDRESS's 17765234 to 17765246 Ninth sntry in taBls. 

ADDRESSS 17765250 to 17765312 
PCR LB « 0. BCSR BIT 05 • 1 (RS3 65) 

Ths following 18 Bytss of EEFROM (17765250 to 17765312) 
ars used to allow thrss of ths switches on ths switch 
pacJc on ths KDJ11-B module to Be designated to Boot 
one of six specific devices selected in this taBls. Each 
sntry may select one device and unit number from 0 to 
255(10). Each sntry requires three Bytes of EEFROM. The 
first two bytes are the ASCII value of the two letter 
mnemonic and ths third Byte is the unit nusiber. The 
selections can Be changed in setup mode to any valid 
boot device -in the Bass row's, th e EE PROM or ths DBA 
roms for unibus systems. If the EEFROM is initialized in 
setup mode then ths table is initialized to a default 
set of devices. There is a set of default devices for 
Both QBus and Unibus systems. 

ADDRESS'S 17765250 to 17765254. Detail of first entry 
in the automatic boot sequence table. The entries in 
this table determine the order in which thrf automatic 
boot sequence is executed, the devices and unit numbers 
to try to boot. The table has a maximum number of six 
entries. If less than six entries is desired, a single 
letter mnemonic of E will terminate the sequence. 


ADDRESS 17765230, PC? LB • 0, BCSR BIT 05 • 1 (RS3 65) 
ASCII value of the first (leftmost) letter of a two or 
one letter mnemonic defining the hoot program to be used. 

ADDRESS 17765252. PC? LB » 0. BCSR BIT 03 • 1 (RS3 65) 
ASCII value of the second (rightmost) letter of a two 
letter mnemonic. If mnemonic is a single letter this 
byte is 0. 

ADDRESS 17765254. PC? LB • 0. BCSR BIT 05 « 1 (RS3 65) 
Octal value of the unit number of the device to be 
booted. From 0 to 377. 

ADDRESS'S 17765256 to 17765262 Second entry in table. 

ADDRESS'S 17765264 to 17765270 Third entry in table. 

ADDRESS'S 17765272 to 17765276 Fourth entry in table. 

ADDRESS'S 17765300 to 17765304 Fifth entry in table. 

ADDRESS'S 17765306 to 17765312 Sixth entry in table. 

Default values of automatic boot table when EEFR0M is 
initialize. 

Qbus or Unibus 

A MSCP automatic boot (sniffer) 

DL0 RL01/RL02 

MS0 For Qbum TSV05 or TK2S. For Unibus MS. 

E End of automatic boot sequence 

blank 

blank 

ADDRESS 17765314. PC? LB * 0. BCSR BIT 05 « 1 (RS3 65) 

The contents of this location is 252 for test purposes. 

ADDRESS 17765316. PCR LB * 0. BCSR BIT 05 - 1 (RS3 65) 
Address 17765316 contains an alternate checksum which 
is used only by the base rom to increase the life of the 
EEFROM. 







ADDRESS 17765320, PCR LB ■ 0, BCSR BIT 05 • 1 (RS3 65) 
Address 17765320 contains tbs eight bit chscJcword 
for locations 0-316. This byts is tbs two's complement 
of tbs sub of tbs previous 104(10) bytes. 


6.3 GRAPHIC FORMAT OF BOOTSTRAP, OFD AND FOREIGN LANGUAGE AREAS 

See tbs following sections for detailed description. Eacb of 
tbs three areas describe in tbs following pages has a five byts 
header block. Eacb header has a byts count to describe the size 
of the block. Bits 15:13 of tbs byts count specifically describe 
tbs type of header that is present. Each header has its own 
distinct code in bits 15:13 of tbs byte count. Tbs format was 
set up this way to aake it easy for tbs headers to be identified 
to type and to length of the data block with the header. 

Note: Last location is page 37(8) for a 8 K byte EEPROM. 

It is page 7 for a 2 K byte EEPROM. 






PAGE 

00 

00 

00 

00 

00 


37 

•37 

Last 


ADDRESS 

000 

320 

322 

330 

332 


First location in EEPROM 


766 

776 

location 


Bass arsa - 105(10) bytep 

CPU and UBA Hardware parameters 
and other Information 
Checksum for this block 


Customer usa only. Hot usad by 
digital. 

Haadar of bootstrap * 1 (5 bytas) 


—J 


Bootstrap # 1 
2 X bytas maximum data 
(variable length) 


Expansion for bootstraps 2 & up 


\/ 


/ v 


Expansion for UFD arts 


UFD systaa dascriptlon araa 
Cascrlba systaa parlpharals 
(variable length.) 


UFD araa haadar (5 bytas) 


Optional language text 
(varlabia length) 


(5 bytas) 

Optional Foreign language Header 













6.4 


USSR APPLICATION AREA IN THE EEFROM 


The EEFROM has an area sat aslda for usa by customars or fiald 
service representatives. This axaa can ba us ad for any purposa. 
Fiald service will normally usa it to load in new bootstraps for 
tha system not covered by the basa rom coda or by tha OBA boot 
roas on UNIBUS systems. Tha customer could usa this area for 
custom bootstraps or any other purposa. In tha manufacturing 
process this area could ba used to store special programs for 
manufacturing. The size of tha area varies according to 
available space. 


Th a first 105(10) locations of tha EEFROM are always sat aslda 
for DIGITAL'S usa only. This corresponds to page 0 in tha PCR. 

In a 2 K by 8 EEFROM there are 1,944(10) bytes locations available 
for usa for boots trap s, UFD descriptions and foreign language 
text. A 8 K by 8 EEFROM has 8,086(10) byte locations available. 

FORMAT FOR USER APPLICATION AREA IN THE EEFROM 


Tha following shows tha format that tha data must follow to 
allow t ha 16 bit ro m pr ogram to load and start a program stored 
in tha EEFROM. Tha EEFROM is always addressed through address 
range 165XXX. Each bootstrap program always has a S byte header 
-first. The data follows in a data bloch. There can only ba one 
data bloch for each program. Tha maximum size of tha data bloch 
is 2X bytes. Tha following page describes each byte. 




GRAPHIC DESCRIPTION OF BOOT HEADER AND DATA BLOCK FORMAT 


OOO 

002 

004 

006 

Header 010 


Data 

block 


End of 
data block 


Note: The bootstrap areas always expands toward the end of the EEPR0M. 


First letter of aneaonlc (BEGINNING OF HEADER) 


Second letter of aneaonlc 


Byte count bits 7:0 of the data block 


Boot I.D. IS:11 • 10000 , Byte count 10:8 


Checksua for previous 4 bytes (SID OF HEADER) 


Highest allowable unit nuaber for this device 


Short Device description. (0-11 bytes) 


This byte aust be 0. Description terminator 


Sync byte * 1. Load address starts after sync 


Load address.blts 7:0 


(BEGIN DATA BL0CX) 


Load address bits 15:8 


Data begins here, (variable length < 2K bytes) 
DATA 


Start address bits 7:0 


Start address bits IS:8 


Checksua for data block 


























DETAIL DESCRIPTION OF BOOT HEADER FORMAT 


EEPROM 

ADDRESS 

OOO 7 bit ASCII .value of first (left) letter of mnemonic 
in bits 6 : 0 .’ Bit 7 is sl.wa. 7 s 0. 

002 7 bit ASCII value of sscond (right) Isttsr of menomic 

in bits 6:0. If bit 7 is a 1 than a device dascriptor 
Is loeatad at tha baginning of the data block; aftar 
tha load addrass. 

004 Byte count bits 7:0. Tha byta count is tha exact nuabar 
of bytas of data in tha data block. It includes every¬ 
thing in tha data block including tha data block 
checksum. 

006 Bits 7:3 are always 10000. Bits 7:S are unique at 100 
and describe this header as a boot header. Bits 2:0 are 
byta count bits 10-08. Maximum byta count is 2.048<10). 

010 Eight bit checkword for tha previous 4 bytas. This is 
tha two's complement of tha sub of tha 4 bytas. 


DETAILED DESCRIPTION OF BOOT DATA BLOCK FORMAT 

EEPROM 

ADDRESS 

Tha first byta is tha highest unit number to be allowed 
to boot. Tha range of this entry is 0 - 255(10). Example: 
If this byta was sat to 3 tha only unit numbers allowed 
would be 0.1.2 or 3. Any other unit number would generate 
an invalid unit number massage. If in doubt sat to 377(8) 
to allow all unit numbers from 0 to 255. 

Tha following 0 to 12 bytes are an optional description 
of tha device. Tha description will be printed out 
whan tha list command is executed. The description 
can be up to 11 bytas long and must be followed with a 
0 byta. Example RL01/02 loses 7 bytes. (.ASCIZ "RL01/02") . 
Spaces may be used. 




The loader problem will now look for 4 sync byte with 4 
value of 1. Any byt« other then 1 la ignored until the 
sync byte la found. The aync byte ellowa the programmer 
to generate a source file and then make it even for the 
nest byte. 

The next byte la load addreaa blta 07-00. The next byte la 
Load addreaa blta 15-08. These two bytes describe the 16 
bit addreaa where the first byte of data la to be loaded. 
The balance of the data is loaded sequentially going up 
towards the end of the EEPROM. 

DATA 

Data starts now. (variable length according to byte count) 

Note: This is the only data actually loaded 
Into memory. 

End data 


This byte is the start address bits 07:00. The next byte 
is start address bits 15:08. The start address is always 
'even. 

The last byte is the 8 bit checJcword for all of the bytes 
In the data block. 

The mnemonic is a two letter ASCII code which the 16 bit 
program uses to determine if the correct program to load has 
been found. Lower case ASCII eodes are not allowed. Bit 07 
^must be 0. If the mnemonic was DL then byte 0 would contain 
105(8) which is the ASCII code for 0 and byte 2 would contain 
114(8) which is the ASCII code for L. 

The load address Is the location In memory where loading of the 
data starts. 

The checJcword is generated by summing all of the previous 
locations and then negating the value. 





When two or nor* programs ar* stored in ths EEPROM ths second 
program must follow the first program without a gap between the 
end of the first program and the header of the second program. 
This is Important because r this allows the 16 bit program to 
search for ths customer's program until it finds the matching 
mnemonic. 

• 

Bootstrap programs loaded in the EEPROM should be written to 
use the contents of Rl as the base CSR address of the device 
when the program is entered. If Rl is 0 the the boot program 
should use a default address. If a unit number is needed it 
will be located in RO. By following this procedure the boot 
program will be able to handle booting devices with non 
standard CSR addresses. Thm CSR add ress is soureed from the 
translation table in page 0 of the EEPROM. 

If the program is successfully loaded it will be started 
at its start address with the MMD off. The stack pointer 
will be set at address 172300 which points to the first 
location above the 16 supervisor PAR locations. 


6.5 GRAPHIC DESCRIPTION OF THE UFD HEADER AND DATA BLOCKS 


Header 

block 


Header -010 
block 

-006 


-004 


-002 

End of 
data -000 


If foreign language present, it fol lows, 
if not, this is the end of the EEPROM. 


UFD DESCRIPTIONS - SEE UFD SPEC 
(variable length) 


i Checksum for all of previous UFD ixiforaatlon | 
I UFD descriptions. See UFD specification I 
I UFD descriptions. See UFD specifieatlo. I 
I Byte count bits 7:0 (Number of UFD bytes * 1 | 
I Byte count 15:13 • 001 Byte count bits 12:8 i 
I Checksum for the previous 4 bytes of header I 













Tht OFD utm Is described in detail in the DFD specification. 

The UFO area is alway s laaedlately before the foreign language 
text area in the EEPROM. If the foreign language text is not 
pres ent then the UFD area is the last portion of the EEP ROM. 
The UFD area always expands toward the beginning of the EEPROM. 


DETAILED DESCRIPTIONS OF UFD HEADER BLOCK 

The UFD header block is aade up of fire bytes of data. The 
header block descibes the length of the UFD area. 

££P£OM 

BYTE UFD DATA IS ALNA7S PREVIOUS TO THE HEADER 


-010 


This byte is for any purpose needed by the UFD area 



-006 

-004 

-002 


This byte is for any purpose needed by the UFD area 

Byte count bits 7*0. The byte count is the total of 
all UFD description bytes plus the checksua. The 
header is not included in this byte count. 

Bits 7:5 of this byte are always 001. These bits 
describe this header as a UFD header. Bits 4:0 of 
this byte are bits 12*8 of the byte count. 


-000 


Checksua for the previous four bytes of the header. 




6.6 GRAPHIC DESCRIPTION OF TH£ fUKtxwn xxuu. ntauu\ «w 


A detailed description of the foreign language text and dictionary 
follows this grahphic representation. 


Header 

block 


Header -010 
block 

-006 


-004 


-002 

End of 
data -000 


DETAILED DESCRIPTION OF THE FOREIGN LANGUAGE HEADER 

BYTE THE DICTIONARY AND TEXT IS ALWAYS PREVIOUS TO THE HEADER 

-010 Byte count bits 7:0 of the dictionary byte count. 

Cm byte count is the total of all dictionsury bytes. 

The dictionary is optional. 

-006 Bits 7:5 are always 000. Bits 4:0 are byte count bits 

12:8 of the dictionary byte count. 


Foreign text 
(variable length) 


Foreign Dictionary (Optional) 
(variable length) 


I Checksua for all of previous foreign text 
I Dictionary byte count bits 7:0 


Bits 15:13 « 000 Dictionary B.C. 12:8 


Byte count bits 7:0 (Nusber of text bytes + 1 


Bits 15:13 * 010/011 Byte count bits 12:8 


Checksua for the previous 4 bytes of header 


This is the end of the EEPR0M 














-004 Byte count bits 7:0. The byte count is the total of 

all foreign tort and dictionary bytes and their 
checksum byte. 

-002 Bite 7:5 of tbie byte are always 010 or Oil. These bits 

describe this header as a foreign language header. 

Xf bits 7:5 • Oil then the foreign language uses 7 bit 
input (bit 7 is always stripped to zero). Xf bits 7:5 » 
010 then input is true 8 bit and no bits are stripped. 
Bits 4:0 of this byte are bits 12:8 of the byte count. 

-000 Checksum for the previous four bytes of the header. 


DETAILED DESCRIPTION OF THE FOREIGN LANGUAGE DATA BLOCK 

The foreign language data block consists of two general areas. 
The first area is the text for all the aessages that have to be 
translated from English. The second area is an optional 
dictionary to help reduce the total aaount of space needed for 
foreign text. The last byte of the area is a checksua for all 
of the previous foreign language text and dictionary words. 

PETE TT.PD DESCRIPTION OF THE FOREIGN LANGUAGE TEXT AREA 

All aessages in the base roa code are divided into separate 
aessages with a aessage number for each. All of the aessages 
are stored In order. The aessage nuabers range froa 1 to 377(8) . 

'For foreign language use each aessage aust be translated. 

The length of any aessage aust not exceed 256(10) bytes. There 

jwili not be any English aessages greater than 128(10) bytes. 

^Messages 1-17 have special meaning. Message 1 is the naae of 
the foreign language being translated (l.e. Spanish). Messages 
2-17 are translations of the English commands used in dialog, 
node. The current commands are ?, Help, Boot .List .Setup, Map, Test 
and A. These are aessages 2-11. Messages 12-17 are not used 
and are reserved for possible future expansion. ?ou will note 
that the commands are all unique to the first letter. Only 
the first letter of any command has to be typed to execute 
that command. If the two or more of the commands translate 
into words, with the same first or aore letters then enough 
of the commands letters will have to typed In to make it 
unique. If this is not done then the boot program will 
match the input with the first command that matches it. If 
desired the commands could be translated to 1.2.3 etc. 




DETAILED DESCRIPTION OF THE FOREIGN LANGUAGE DICTIONARY 

7.0 ERROR INFORMATION PASSES TO LOADABLE PROGRAM 

A Halted amount of error information la passed to the operating 
system or the higher level diagnostics when they are loaded. The 
primary purpose of this information Is to tell the operating 
system if any non fatal test failures were bypassed. The error 
information Is passed to the operating system through User Data 
PDR 6 at address 17777634 as shown below. TCie operating system 
or the diagnostic should cheek location 17765010(8) in the EEPROM 
to see If any particular tests were bypassed. 

Another location keeps track of the total number of errors that 
occurred during testing. This location is User Data PAR 4 at 
address 17777670. This location Is incremented everytlme an 
error occurs. 

In order to know If the previous locations are valid a third 
location contains the 16 bit checksum of the previous two 
locations. This location is Kernel I PAR 4 at address 17772354. 


Qu 







15 

14 

13 

12 

11 

10 

OS 

OS 

07 

06 

05 

04 

03 

02 

01 

00 


14 12 10 8 6 4 2 0 

I I I I I I I I 

15 113 111 | S | 7 | 5 | 3 | 1 | 

I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I I I 


Mill! 


Cache •rror * I I I I I 

Memory error — j | j j 

UBA cache err —— [ j j 

SLU error ——— j j 

ECC/Parity err -——- j 

Unibus memory e------ 

FP error —-- 


ROM/clock error---- 

n/a 
a/a 
n/a 
n/a 

EEPROM error 
CIS error 
Any error 
n/a 



Bit Mnemonic Meaning 

15 Cache error If this bit is set it 

indicates that an error 
occurred in the cache tests. 


14 Memory error If this bit is set it 

indicates that an error 
occurred during the main 
memory tests. 

13 UBA cache err If this bit is set it 

indicates that an error 
occurred during the UBA 
cache diagnostics. 




f3 


























SLU error . If this bit is set it 

Indicates that an error 
occurred in the SLU tests. 

ECC/Parity err If this bit is set it indicates 

that an error occurred in the 
ECC or the parity logic tests. 

Unibus memory e If this bit is set it 

indicates that an error 
occurred during the Unibus 
memory tests. 


FP ERROR If this bit is set it 

indicates that an error 
occurred in the Floating 
Point tests. 

ROM/Clock error If this bit is set it indicates 

that an error occurred in either 
the ROM logic or clocJc tests. 

not used This bit is not read/write 

not used This bit is not read/write 

not used This bit is not read/write 

not used This bit is not read/write 

EEPROM error If this bit is set it 

indicates that a checJcsum 
error occurred during the 
EEPROM test of the first 105(10) 
bytes and the error was not 
corrected. 

CIS error ■ If this bit is set it 

indicates that an error 
occurred in the CIS tests. 

Any error If this bit is set it indicates 

that an error occurred in any of 
the tests. This bit can be set 
without setting any of the above 
bits. 

not used This bit is not read/write 



¥ 


a 





7.1 INTERPRETATION OF EDGE MOUNTED SWITCHES ON KDJ11-B 

An eight bit switch pack is mounted *t tbs bandit tnd of tbs 
KBJ11-B. Switcbss 6*8 sslsct tbs baud rats for tbs OLART chip. 
Switches 1-8 correspond to bits 07-00 in tbs read only 
configuration register at address 17777524. 

Note: In tbs following discussion it is assumed that when 
a switch is off tbs line connected to it is pulled 
up high by tbs CPU module. If an external device 
is grounding a switch line than tbs switch is considered 
on. When using an external device to control tbs 
selections, any switch on tbs CPU that goes to 
an external switch should be off to pass control to 
tbs external device. 

Normally switcbss 1-5 are off and EEFROM contents determine 
what action is to be taken at power up or restart. 

s • 

Switch 5 when off. unconditionally forces tbs rom cods to 
enter Dialog mode at tbs completion of tbs selected tests. 

Auto boot cannot oceur if switch 5 is off. 

If switch 5 is on and switch 1 is on then the console is 
disabled and all output to the console is Suppressed. Dialog 
node cannot be entered. If any input occurs at the console 
tbs program will transmit an error message to the console 
saying the console is disabled. 

If switch 5 is on and if switches 2-4 are not equal to 
•octal 0 or 7 the Auto boot mode is selected with the de vice 
and unit number to be boot determined by a table in the EEFROM 
and the value in switches 2-4 (1-6). There are default values 
in the table for both Qbus and Unibus systems. If these default 
devices do not meet the needs of the customer they can be 
changed in setup mode to any value. The s elec tions can be 
standard rom boots. UBA rom boots or any EEFROM boots. 




1 


OFF 


0 • OH 


X ■ Don't c&r« 


12345678 SWITCH NUMBER 

76543210 DATA BIT NUMBER 

OCTAL ACTION TAKEN AT POWER UP 

XXXX1XXX Consol* enabled. Unconditionally 

transfer control to dialog after 
running tssts. iFORCE DIALOG) 

For the following the consols is enabled and 6*8 select, 
the baud rate. Auto boot node is automatically selected 
for selections SB 1 TO SB 6. 


11110XXX 36X 

11100XXX 34X 

11010XXX 32X 

11000XXX 3OX 

10110XXX 26X 

10100XXX 24X 

10010 XXX 22X 

10000XXX 2OX 


Dispatch acc ording to EEPROM 
SB 6 in J3SPR 0M determines boot 
SB 5 in EEPR OM determines boot 
SB 4 in EEPR OM determines boot 
SB 3 in EEPR OM determines boot 
SB 2 in EEPR OM determines boot 
SB 1 in EEPROM determines boot 
Power up to ODT immediately. 


JC 


For 

not 

for 


the 'following the console is disabled and 6-8 are 
used. Auto boot mode is automatically selected 
all selections. 


1 * OFF 


0 * ON X • Don't ears 


12345678 

76543210 


SWITCH NUMBER 
DATA BIT NUMBER 

OCTAL ACTION TAKEN AT POWER UP 


01110XXX 
01100XXX 
01010XXX 
01000 XXX 
00110XXX 
00100XXX 
00010XXX 

oooooxxx 


16X Dispatch acc ording to EEPROM 
14X SB 6 in EEPROM determines boot 

12X SB 5 in EEPR OM determines boot 

10X SB 4 in EEPROM determines boot 

06X SB 3 in EEPR OM determines boot 

04X SB 2 in EEPR OM determines boot 

02X SB 1 in EEPROM determines boot 

00X Run stand alone mode tests in a 
loop at power up. 



The following lists the default values for SB 1 to SB 6* if 
the EErROM is initialized in setup node. SB 4 to SB6 are 
left blank and are not used. The user aay change the values 
to any they desire by using setup aode. 





3ystea type 





Qbus 

Unlbus 


SB 

1 

A 

MSCP Sniffer 

A 

MSCP Sniffer 

SB 

2 

DLO 

RL01/02 

DLO 

RL01/02 

SB 

3 

MSO 

TSV05/TX25 

MSO 

TS11/TU80 

SB 

4 

E' 

End Auto boot 

E 

End Auto boot 

SB 

5 

blank 


blank 


SB 

6 

blank 

• 


blank 



Baud rate table. 

12345678 <- SWITCH NUMBER 


mno 0 0 
nmooi 
nmoio 
xxxxxoii 
xxxxxioo 

A X X X X 1 0 1 
XXXXX110 
X X XXX 1 1 1 


Baud rate selected 
38400 baud 
19200 baud 
9600 baud 
4800 baud 
2400 baud 
1200 baud 
600 baud 
300 baud 


•1 » OFF 


0 * ON 


X * Don* t care 







